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PREFACE 


CATALOGUE  literature  is  an  essential  part  of  the  working  library  of  every  practicing 
engineer  and  purchasing  agent.  Corporation  officials,  designing  and  consulting  special- 
ists, industrial  managers,  and  engineers  all  alike  must  refer  constantly  to  engineering 
and  machinery  catalogues.  And  this  for  the  essential  reason  that  nowhere  else  can  they  so 
quickly  discover  the  equipment  available  for  their  purposes,  with  exact  details  of  its  applica- 
tion. With  a  complete  catalogue  library  at  hand  preliminary  plans  may  often  be  settled  at  a 
single  conference.  All  the  reputable  markets  for  the  equipment  desired  may  be  tested  by 
the  same  day's  mail — but  only  if  the  full  complement  of  catalogues  in  that  particular  field  is 
on  hand  and  accessible. 

Millions  of  dollars  are  now  expended  annually  by  individual  manufacturers  in  preparing 
and  distributing  these  valuable  and  thoroughly  practical  trade  catalogues.  The  difficulty  is  to 
insure,  first,  that  they  reach  the  hands  of  the  right  persons,  and,  next,  that  they  are  preserved 
in  the  right  place  for  reference  at  the  right  time. 

Herein  lies  the  one  great  service  which  THE  ENGINEERING  CATALOGUES  are  de- 
signed to  supply.  It  brings  into  a  single  volume,  compactly  assembled,  that  which  other- 
wise would  be  diffused  through  hundreds  of  pamphlets,  scattered  over  many  shelves,  perhaps 
to  be  found  only  with  the  aid  of  reference  to  a  card  index.  It  brings  into  consecutive  pages, 
standardized  in  arrangement,  in  its  most  concentrated  form,  information  otherwise  spread 
through  a  multitude  of  booklets  varying  in  shape,  form,  date,  and  order  of  contents.  By  means 
of  a  single  reference  index,  it  enables  any  item  to  be  located  immediately,  either  by  its  gen- 
eral mechanical  classification,  its  trade  name,  the  name  of  its  manufacturers,  or  the  place 
of  its  production.  It  does  what  no  single  catalogue  could  do — what  nothing  else  except  an 
individually  and  laboriously  prepared  reference  list  would  do:  it  displays  at  a  glance  all  the 
products  of  any  given  sort,  affording  the  user  of  the  volume  complete  opportunity  to  make 
intelligent  selection   of  the  equipment  best  suited  to  his  special  need. 

The  volume  is  as  serviceable  and  as  eesy  to  consult  as  the  dictionary,  as  up-to-date  as 
the  telephone  book.  It  is  as  concise  as  the  encyclopedia.  With  the  co-operation  of  the  man- 
ufacturers interested,  it  may  be  made  as  comprehensive  as  the  city  directory,  and  as  author- 
itative as  the  engineers'  pocket-book.  It  is  to  the  collection  of  individual  catalogues  what  the 
official  railway  guide  is  to  the  rack  of  multitudinous  time-tables.  It  not  only  furnishes  the 
consultant  exact  information  on  the  point  to  which  he  has  a  clue,  but  it  puts  before  him 
invaluable  knowledge  upon  allied  topics,  which,  without  its  aid,  might  have  remained  hidden 
from  him,  even  their  existence  being  unsuspected. 

To  the  user,  the  sum  of  these  conveniences  is  so  great  that  in  fields  where  these  gen- 
eral catalogues  have  been  introduced  they  are  fast  becoming  the  standard  authority  of  buyers, 
the  guide  most  frequently  resorted  to  in  framing  specifications. 

To  the  manufacturer,  they  offer  the  certainty  that  his  products  will  be  placed  under  thr 
buyer's  eye,  that  he  will  have  fair  consideration,  an  equal  hearing  on  an  equal  footing,  with 
every  competitor.  His  opportunity  to  bid  will  not  depend  upon  the  chance  of  his  special 
individual  catalogue  having  been  mailed,  received,  kept,  remembered  and  consulted.  The  index 
automatically  calls  him  to  the  buyer's  attention  whenever  and  wherever  the  kinds  of  product 
in  which  he  deals  are  sought  or  being  considered.  And,  beyond  this,  it  secures  him  notice, 
for  possible  future  advantage,  when  other  kindred  matters  are  being  looked  up. 

The  further  argument  in  favor  of  THE  ENGINEERING  CATALOGUES  is  financial. 
Their  distribution  insures  the  preservation  and  the  effective  use  of  individual  catalogues.  These 
are  always  expensive  to  prepare,  and  m'any  must  be  wasted  to  insure  a  very  few  reaching  the 
hands  from  which  productive  business  may  be  expected.  Centralized  manufacture  of  THE 
ENGINEERING  CATALOGUES  vastly  reduces  the  cost  to  each  subscriber.     The  same  cir- 


a-r^^^ 


culation  for  each  manufacturer  may  thus  be  secured  at  a  fraction  of  the  outlay  he  would 
otherwise  incur.  And  there  is  no  waste  circulation.  Every  copy  goes  into  the  hands  of  a  po- 
tential customer,  and  every  copy  is  preserved  and  consulted.  On  the  inquiry  it  stimulates,  fur- 
ther business  may  be  sought  with  every  assurance  of  maximum  possible  result.  By  the  interest 
it  excites  and  the  permanent  guide  it  establishes,  the  more  detailed  individual  catalogue  a 
manufacturer  may  supply  is  assured  personal  attention  and  careful  consultation. 

The  field  to  which  this  edition  is  devoted  is  perfectly  definite  and  compact.  It  is  the 
field  of  power-plant  installation,  management,  and  superintendence.  The  purpose  of  the  pub- 
lishers and  editors  is  to  make  every  entry  serviceable  to  the  power-plant  designer,  owner, 
and  operating  official.  The  purpose  is  also  to  place  every  copy  in  the  hands  of  a  carefully 
chosen  individual   who   has   a   buying  interest  in  the  apparatus  of  every  advertiser. 

On  this  perfect  reciprocal  service  THE  ENGINEERING  CATALOGUES  base  their 
strongest  claim  for  co-operation  and  support. 


INTRODUCTION  TO 

SPECIFICATION  DIGEST 


IN   presenting  this   digest  to   the  public   a  word  of  explanation  is  needed,  as  the  form  and 
scheme  of  the  Digest  are  somewhat  unusual. 
The   Specification   Digest   may  be  described  partly  by  what  it  is  and  partly  by  what 
it  is  not. 

It  is  an  aid  to  avoidance  of  mistakes  of  omission  and  commission,  and  a  saver  of  time. 
It  is  not  a  model  specification. 

It  is  not  an  attempt  to  make  one  specification  which  shall  fit  every  conceivable  case. 
Such  specifications  have  been  made,  and  while  they  are  useful  to  beginners   in  engi- 
neering work,  they  are  really  pitfalls  for  the  unwary  because  they  cause  the  uninitiated  to 
follow  blindly  along  paths  that  lead  into  all  kinds  of  unforeseen  troubles. 

What  the  Specification  Digest  Does 

The  Specification  Digest  does  not  attempt  the  impossible  task  of  telling  readers  what 
to  specify,  and  how  to  specify  the  requirements  of  a  series  of  unknown  problems.  The  whole 
idea   is  preposterous.      A   specification   contemplates  specific  detailing  of  requirements  with : — 

First,  A  definite  knowledge  of  the    problems  to  be  solved. 

Second,  A  knowledge   of  the  properties,  at  least  of  the  appliances  it  is  intended  to  use. 

The  more  complete  the  knowledge  of  the  problem,  the  more  complete  may  be  the 
solution;  and  the  more  perfect  the  knowledge  is  of  the  properties  and  possibilities  of  the 
appliances  and  materials,  the  more  complete  will  be  the  solution. 

A  brief  discussion  of  the  problems  to  be  considered  and  the  methods  to  be  adopted 
will  follow  this  preliminary  matter,  but  the  point  cannot  be  too  strongly  emphasized  that 
guess  work  is  fool's  work  when  engineering  matters  are  to  be  settled. 

Exact  data  may  be  hard  to  get  of  probable  requirements  of  plants  or  performance  of 
apparatus,  but  sufficient  correct  information  is  obtainable  by  a  little  careful  search  in  The 
Engineering  Catalogues  and  technical  press,  or  by  inquiry  among  one's  neighbors  and  friends, 
and  best  of  all  by  thoughtful  talks  with  representatives  of  manufacturers.  The  catalogues 
issued  by  manufacturers  are,  some  of  them,  remarkable  repositories  of  information,  and  in  no 
other  way  can  as  good  a  knowledge  of  the  inside  workings  of  apparatus  be  obtained  as  by  a 
careful  study  of  these  books. 

Here  again  general  statements  must  be  disregarded,  such  as  "Most  perfect  design"  or 
"Sufficient  heating  surface."  They  are  like  the  pads  in  the  old-fashioned  tailor-made  suits, 
merely  put  in  to  improve  the  general  appearance  but  more  deceptive  than  advantageous, 

1^  What  the  Specification  Digest  Is 

What  then  is  the  Specification  Digest?  It  is  a  series  of  reminders  of  questions  which 
must  be  answered  fully  and  correctly  in  a  specification,  if  the  specification  is  to  be  specific 
and  the  purchaser  is  to  get  something  approaching  that  which  he  expects  to  get  when  he 
sings  the  contract. 

As  an  example,  consider  the  simple  matter  of  purchasing  a  ventilating  fan  or  blower. 
The  usual  procedure  by  the  layman  is  to  send  a  letter  to  a  fan  salesman  and  ask  for  an 
estimate  on  a  fan  to  supply  so  many  cubic  feet  of  air  a  minute,  and  to  be  motor-driven  or 
engine-driven  as  the  case  may  be. 

The  salesman  comes  and  asks  a  lot  of  questions  (the  answers  to  which  he  must  know 
before  he  can  estimate)  such  as  location,  building  of  foundation,  connections,  etc.,  but  un- 
less he  is  a  remarkable  man  he  does  not  ask  the  questions  which  vitally  affect  his  price, 
such  as  the  speed  at  which  the  motor  is  to   operate,   whether  it  is  to  be  enclosed   or  open. 


whether  speed  regulation  is  desired,  and  if  so,  whether  it  is  to  be  obtained  by  the  most 
efficient   method,    or    by   the   wasteful   method  of  inserting  resistance. 

All  these  and  other  similar  topics  he  avoids  because  he  wishes  to  keep  his  price  down 
in  order  to  get  the  order,  and  it  is  the  buyer's  business,  he  thinks,  to  see  that  the  minor 
"frills"  are  watched  for. 

This,  then,  is  the  object  of  the  Specification  Digest: — To  place  in  the  hands  of  every 
buyer  the  practical  questions  which  must  be  decided  when  any  single  piece  of  apparatus  or 
combination  of  pieces  of  apparatus  is  to  be  purchased. 

The  questions  which  form  the  Specification  Digest  are  not  in  the  slightest  degree  the- 
oretical or  unnecessary.  They  are  many  of  them  the  fruits  of  expensive  mistakes,  and  to- 
gether they  represent  many  hundreds  of  hours  which  were  wasted  in  discussions,  but  which 
might  have  been  usefully  employed  if  the  questions  had  been  fully  answered  in  the  speci- 
fications before  the  contracts  were  let. 

How  THE  Specification  Digest  Prevents  Mistakes 

An  example  (by  the  way,  a  great  many  could  be  cited)  of  a  dispute  about  an  electri- 
cally driven  pump  which  had  been  installed  in  a  club  under  loosely  drawn  specifications  may 
be  illustrative.  The  architect  called,  in  the  electrical  part  of  the  specification,  for  a  motor- 
driven  triplex  single-acting  6-inch  by  8-inch  pump,  to  be  equipped  with  hand  control  and  au- 
tomatic starter.  The  pump  was  to  operate  at  35  r.p.m.  and  was  to  be  driven  by  an  enclosed- 
type  motor  of  or make.  Pump  to  be  equal  to  a  Co.  pump.  Foun- 
dations were  to  be  built  by  a  contractor.  Plumbing  connections  were  to  be  made  by  the 
plumber.  Everything  to  be  complete  and  put  into  perfect  working  order.  A  fairly  complete 
specification,  one  would  think,  much  more  so  than  is  usual. 

Turning  to  our  Specification  Digest,  however,  we  would  find  under  electrically-driven 
pumps  a  number  of  additional  points  requiring  definite  specification,  and  it  was  just  in  con- 
nection with  these  points  that  over  $100  worth  of  expert  time  was  spent,  and  a  final  agree- 
ment reached  whereby  the  Club  deducted  $135  from  the  contractors'  bill,  and  accepted  an 
outfit  (or  pair  of  outfits,  to  be  exact),  which  were  not  what  it  really  expected  to  get,  and  the 
contractor  lost  nearly  $300.  Where  were  the  omissions?  Look  in  the  Digest.  Nothing  said 
about  whether  the  pump  was  to  have  a  cross-head  or  not;  no  mention  made  of  relief  valves;  as  a 
consequence,  because  the  automatic  valve  remained  closed,  the  cylinder  casting  broke  the  first 
time  the  pump  was  used;  the  starter  would  not  regulate  the  speed  as  desired  under  light 
load  conditions,  and  all  the  speed  control  was  by  inserting  resistance  in  the  motor  circuit,  thus 
wasting  electricity  continuously;  no  means  hrd  been  provided  for  tightening  the  belt  drive, 
and  nothing  had  been  said  about  the  need  of  a  raw-hide  pinion  to  reduce  the  operating 
noise.  An  excessively  high-speed  motor  was  furnished,  meaning  greater  up-keep  expense  and 
more  wear,  but  nothing  could  be  done  about  that,  as  no  speed  of  motor  had  been  specified. 

The  motor  and  pump  were  not  mounted  on  a  single  bed-plate,  and  the  architect  found 
to  his  dismay  that  the  contractor  planned  to  belt  across  a  sort  of  passage-way  in  order  to 
get  a  proper  drive.  The  architect  had  supjjosed  that  the  whole  outfit  would  be  self-contained, 
with  an  idler  to  keep  the  belt  tight,  but  the  bidder's  ideas  were  quite  different,  and  as  no  spe- 
cific mention  was  made,  the  bidder,  of  course,  was  in  control,  and  what  was  more  important, 
it  was  too  late  to  change.  There  was  no  specific  direction  as  to  construction  of  foundation,  etc., 
materials,  or  its  depth,  and  it  was  only  by  personal  persuasion  that  the  architect  could  have 
a  substantial  foundation  built,  and  even  then  he  had  to  allow  an  extra  for  enamel  brick  around 
the  foundation  above  the  floor  and  a  cap  stone  to  top  it. 

The  bidder  was  not  unfair;  he  had  figured  the  job  to  get  it,  and  if  he  had  figured 
all  the  little  extras  required  for  first-class  work  someone  else's  bid  would  have  been  accepted. 
It  should  be  borne  in  mind  that  this  bid  went  to  the  electrical  contractor,  who  in  turn  bid  to 
the  general  contractor,  who  finally  bid  to  the  architect  and  owner;  hence  there  was  no  chance 
for  explanation  or  representation. 

As  before  stated,  a  hundred  such  disputes  have  actually  arisen  in  the  writer's  own 
practice,  and  perhaps  a  thousand  others  have  required  discussion  and  explanation.    Of  equal 


moment  is  the  enormous  unnecessary  waste  of  time,  not  only  of  the  time  of  bidders,  but 
that  of  purchasers,  architects  and  engineers.  Most  of  this  would  be  avoided  if  the  specifi- 
cations were  complete  and  all  the  necessary  details  carefully  and  fully  detailed  in  advance. 

The  purpose,  then,  of  the  Specification  Digest  should  be  clear — to  avoid  mistakes  of 
omission  and  commission  and  to  save  time. 

A  Suggestion  as  to  the  Use  of  the  Specification  Digest 

Most  specifications  are  based  on  other  specifications  previously  made  by  the  purchaser, 
or  on  specifications  submitted  by  bidders.  In  either  case,  use  these  as  a  basis  and  take  each 
part  up  with  the  Specification  Digest,  open  at  the  item  in  question.  For  example: — if  the 
specification  is  describing  the  feed-water  heater  desired,  take  up  each  of  the  sub-items,  one 
by  one,  and  see  that  every  one  of  these  is  correctly  answered  in  the  specification.  If  this  is 
done,  even  if  the  purchaser's  judgment  is  not  perfectly  correct,  the  points  will  be  brought 
to  the  bidder's  attention,  and  he  will  either  have  to  comply  with  the  purchaser's  require- 
ments or  submit  a  definite  alternative  which  the  purchaser  can  accept  or  reject.  The  excuse 
of  the  writer  for  preparing  this  Digest  is  that  an  experience  of  fifteen  years  in  active  prac- 
tise of  writing  specifications,  and  planning  and  carrying  out  work,  has  shown  such  a  col- 
lection of  queries  to  be  an  absolute  necessity  if  matters  are  not  to  be  overlooked. 

Undoubtedly  other  points  will  occur  to  readers  and  other  engineers,  and  information 
of  such  supplementary  questions  and  items  will  be  gratefully  received.  It  is  only  by  such 
mutual  aid  that  a  perfectly  complete  Digest  can  finally  be  evolved. 

Percival  Robert  Moses,  E.E. 


SPECIFICATION  DIGEST 

POWER-PLANT  EDITION 

A  characteristic  or  composite  isolated  plant  is  taken  as  the  model  for  this  SPECiFiCATioisr  Di- 
gest because  it  represents  the  most  comprehensive  installation  conceivable.  It  includes  all  the 
elements  of  steam  generation,  electric  conversion,  distribution,  refrigeration,  ventilation,  heating 
and  lighting,  elevator  service,  etc. 

Any  other  power-plant  can  be  compared  by  selecting  such  of  these  elements  as  may  be  in- 
cluded in  it,  or,  as  explained  on  a  preceding  page,  the  replacement,  extension,  or  addition 
of  any  part  in  an  existing  plant  may  be  profitably  studied  by  reference  to  the  corresponding 
item  in  the  SPECIFICATION  Digest. 

For  convenience,  the  Digest  is  arranged  in  eleven  sections :  General  Clauses,  Boilers  and 
Stacks,  Producers,  Steamfitting,  Steam  Engines  and  Turbines,  Internal-Combustion  Engines, 
Dynamos,  Electrical  Equipment,  Switchboards,  Storage  Batteries,  Refrigerating  Plant.  The 
numbering  used  is  intended  merely  to  facilitate  cross-reference  or  the  definition  of  any  item 
without  the  use  of  a  long  description. 


GENERAL   CLAUSES 


This  section  is  intended  to  cover  the  questions  which 
must  be  answered  in  the  General  Clauses  which  should 
accompany  every  set  or  section  of  specifications  sent 
out  for  bids. 

1  Contract  Meaning  of   Terms   Used: — 

a.  Owner. 

b.  Architect. 

c.  Purchaser's  Representative. 

d.  Or  Equal  Approved. 

2  Standard   Apparatus  : — 

a.  Is  Standard  Apparatus  to  Be  Estimated  on 

Even    if    it    Does    not    Strictly    Comply 
WITH  Specifications? 

b.  How  Shall  Deviations  from  Specifications 

or  Plans  Be  Noted  by  Bidder? 

c.  How  Shall  Deviations  from  Specifications 

OR  Plans  Be  Controlled? 

3  Contract   Basis: — 

a.  On  Purchaser's  Specification. 

b.  On  Bidder's  Proposal. 

c.  On  Combination  of  Above. 

4  Drawings : — 

a.  Are   Any   Items   not    Shown   on    Drawings 

Required? 

b.  Are    Any    Items    Required    if    Shown    on 

Drawings,  but  not  Specified. 

c.  Are  Drawings  Approximate  or  Definite? 

c-1,  Scale    or    figured    dimensions    have 

preference? 
C'2.  Centering     of     electric     outlets     in 

panels  and  ceilings. 

d.  Will  Copies  op  Drawings  be  Given  to  Bid- 

ders? 

d'l.  Time  allowed  foi*  taking  off  quan- 
tities. 


d-2.  Penalty    for    failure    to    return    in 

specified  time. 
d-3.  Keeping  clean  and  free  from  marks. 
d-4.  Supply    of    copies    after    award    of 

contract  by  whom? 
d-5.  Whose  property  are  drawings  given 

to  contractor? 
e.  Measurements  on  Buildings: — 

e-1.  Made  by  whom? 
Materials : — 

a.  Quality  of  Materials. 

b.  Small  Details  Required  for  Complete  Fin- 

ish, if  not  Specified  or  Shown,  Supplied 
BY  Contractor  without  Extra  Charge? 

c.  Completion  to  Satisfy  Reasonable  Require- 

ments of  Whom? 

d.  Pending  Completion   Has  Purchaser  Right 

to  Operate  Apparatus  or  Shall  Con- 
tractor Control  until  Acceptance? 

('.  Samples  of  Materials. 

/'.  Who  Supplies  Tools,  Derricks.  Scaffolding 
Hoists,  Etc.? 

g.  Who  Pays  Freight  Charges? 

h.  Any  Penalty  on  Contractor  for  Failure  to 
Pay  Freight  and  Other  Charges? 

Workmanship ; — 

a.  Quality  of  Work  Demanded, 

b.  Who  Condemns  Defective  Work? 

c.  Are  Inspections  on  Contractors'  or  Clients' 

Behalf? 

d.  How  Shall  Contractor  Check  the  Quality 

OF  Work? 

Labor: — 

a.  Shall  Labor  Be  Union  Labor? 


For  Index  see  page  49 


GENERAL    CLAUSES 


b.  Who  Decides  Which  Union  if  Two  Exist  in 

Same  Trade? 

c.  Procedure  with  Intoxicated  or  Troublesome 

Workmen. 

8  Delivery    and    Storage: — 

a.  Where  Is  Date  op  Delivery  Noted? 

b.  Can  Premises  Be  Used  for  Storage  Pending 

Construction? 

9  Work    of    Other    Contractors: — 

a.  Co-operation. 

b.  No  Interference  with  Work  of  Others. 

c.  No  Damage  to  Work  of  Others. 

10  Sub-Contracts: — 

a.  Allowed  or  Not? 

b.  Names  to  Be  Submitted  to  Whom? 

c.  Names  to  Be  Approved  by  Whom? 

d.  No  Relief  from  Responsibility? 

11  Damage  to   Work:— 

a.  Who  Takes  Risk  of  Damage  after  Delivery? 

b.  Who  Provides  Protection  during  Construc- 

tion? 

c.  If    It    Is    Impossible    to    Prevent    Damage, 

What    Notices    must    Be    Sent    and    to 
Whom? 

12  Insurance: — 

a.  Who  Supplies  Fire  Insurance? 

b.  Who  Supplies  Liability  Insurance? 

c.  Who  Supplies  Boiler  Insurance? 

13  Patents:— 

a.  No  Unlawful  Use. 

b.  Defense  of  Suits. 

c.  Payments  of  Judgments. 

d.  Payments  of  Royalties. 

14  Cutting  and  Cleaning  Up: — 

a.  Who  Does  Excavation? 

b.  Who  Does  Cutting? 

c.  Who  Cleans  Up? 

d.  Who  Carts  Away  Debris? 

15  Changes: — 

a.  Changes  not  Involving  Extra  Cost  to  Con- 

tractor. 

b.  Changes    Involving    Extra    Cost    to    Con- 

tractor. 

c.  Changes  Reducing  Cost  to  Contractor. 

How  Will  These  Be  Charged  for? 
Any  Allowance  to   Be   Made   for   Omis- 
sions? 

d.  How  Ordered? 

16  Extra   Work:— 

a.  Extra  Work  Subject  to  Specifications? 

b.  Additions  and  Omissions    (See  Changes). 

c.  How  Ordered? 

d.  How  Checked? 

e.  Percentage  to  Be  Charged  above  Cost: — 

e-1.  What  shall  "Cost"  include? 
e-2.  Any    allowance    for   office    expenses, 
superintendent,     tools,     insurance, 
etc. 
/.  Any  Estimates  Required: — 

/-I.  How  detailed? 
g.  In    Event    of    Dispute    as   to    Value,    Who 

Shall  Decide? 
h.  Pending  Settlement  of  Dispute  What  Ac- 
tion shall  Be  Taken? 


17  Overtime: — 

a.  Rate  for  Overtime. 

b.  Who  Pays  for  Overtime  Work? 

c.  Is  Full  Cost  of  Overtime  Work  to  Be  Paid, 

OR  Only  Additional  Cost? 

d.  Where   Overtime   Is  Necessitated   Through 

Failure  of  Contractor,  Who  Pays? 

e.  How   Ordered? 
/.  How    Checked? 

18  Tests   at   Factory: — 

a.  Required  with   What   Apparatus? 

b.  Who  Makes  Test? 

6-1.  Who   supplies   load? 

6-2.  Who    supplies   instruments? 

c.  Witnessed  by  Whom? 

d.  What  Expenses  of  Inspector  Are  to  Be  Paid 

by  Contractor? 
d-1.  Travelling. 
d-2.  Hotel. 
d-B.  Inspection  charge. 

e.  Where  Are  Test  Requirements  Detailed? 

e-1.  In  section  of  specification  or  in  con- 
tract. 
/.  Any  Preliminary  Test  to  Be  Made  Before 

Making  Witness  Test? 
g.  Is  Test  at  Factory  an  Acceptance  Test? 

19      Tests    on    Building: — 

What  Tests  Will  Be  Made? 

a.  Electric-Wiring  Installation  : — 

a-1.  Insulation. 

a-2.  Voltage  drop   under  load. 

b.  Engines  and  Turbines: — 

6-1.  Capacity. 

6-2.  Valve  setting. 

6-3.  Efficiencies  at  what  loads? 

6-4.  Regulation. 

6-5.  Noiseless     operation     and     freedom 

from  vibration. 
6-6.  For  internal-combustion  engines  and 

compressors,     amount     of     water 

used  for  cooling. 
6-7.  Other   contract   requirements. 

c.  Dynamos: — 

c-1.  Capacity. 

c-2.  Efficiencies. 

c-3.  Temperature  rise. 

c-4.  Compounding. 

c-5.  Voltage   regulation. 

c-6.  Commutator. 

c-7.  Balance  (electrical  and  mechanical). 

c-8.  Noiseless  operation. 

c-9.  Other   contract  requirements. 

d.  Refrigeration  Machinery: — 

d-1.  Capacity  of  machine 

d-2.  Ice-making   capacity. 

d-3.  Room  and  box  temperature. 

d-4.  Water   cooling. 

d-5.  Efficiencies. 

d-6.  Amount  of  cooling  water  required. 

d-7.  Absence  of  leaks. 

d-S.  Noiseless     operation     and     freedom 

from  vibration. 
d-9.  Other    contract    requirements. 

e.  Boilers  and  Producers:— 

e-1.  Capacity. 
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e-2.  Quality  of  steam  and  gas. 

e-3.  Freedom  from  leaks. 

e-4.  Other  contract   requirements. 
/.  Piping  Systems: — 

/-I.  Freedom  from  leaks. 

/-2.  Pressure  drop    (if  this  is  specified). 
g.  Storage  Battery: — 

g-1.  Capacity. 

g-2.  Absence  of  buckling. 

g-^.  Regulation. 

g'-4.   Other   contract  requirements. 
h.  Heating  and  Cooling  Systems:^ 

h-1.  Freedom  from  noise. 

h-2.  Freedom    from    water   hammer. 

/i-3.  Freedom   from   trapped  pipes. 

/i-4.  Circulation. 

/i-5.  Meeting  contract  requirements  of 
temperature  and  humidities. 

/i-6.  Regulation  of  temperatures. 

h-1.  Absence  of  leaks. 

/i-8.  Other    contract    requirements. 
20     Guarantees: — 

a.  Against  What  Defects? 

a-1.  Design. 

a-2.  Workmanship. 

a-3.  Material. 

a-4.  Delays. 

a-5.  Insufficiency. 
h.  Term  of  Guarantee. 

6-1.  Starts  with  what  date? 

c.  Bond  Required: — 

c-1.  For  what  amount? 

c-2.  Extends  until  what  time? 

c-3.  Character   of  sureties   required. 

d.  Repair  of  Defects: — 

d-1.  Who  makes? 

d-2.  Are  repairs  to  be  f .  o.  b.  shop,  or  are 
repairs  to  be  made  on  the  job? 

d-3.  Time  allowed. 

d-A.  Notice  sent  by  whom — client,  archi- 
tect, consulting  engineer,  contrac- 
tor, bonding  company — and  to 
whom? 

e.  In  Event  op  Failure  to  Make  Good: — 

e-1.  Procedure. 

e-2.  How  will  cost  of  making  good  be 
charged? 

e-3.  What  charge  for  supervision  of  re- 
pairs? 

e-4.  Privilege   of   rejection. 

e-5.  Right  to  demand  back  payments 
made? 

e-6.  Right  to  use  installation  and  deduct 
fair  value  of  repair  of  defects? 


BOILERS 

Note:  Under  this  section  are  grouped  matters  be- 
longing strictly  to  the  steam-generating  plant:  Boil- 
ers, Setting,  Superheaters,  Stokers,  Fuel  Supply  and 
Ash  Removal,  Smoke  Stack.  Following  established 
custom,  Smoke  Breeching  will  be  found  under  the 
steam-fitting  section   (No.  300  et  seq.),  where  also  the 


auxiliaries  of  the  boiler  plant  appear.  Any  other 
items  associated  with  the  steam  plant  may  be  imme- 
diately located  by  reference  to  the   Index: — 

Items  marked  with  an  asterisk  (*)  may  be  specified 
or,  preferably,  left  for  the  boiler  maker  to  specify. 
They  are  noted  here  to  call  attention  to  the  necessity 
for  definite  knowledge  and  understanding  on  these 
points  before  the  contract  is  placed. 

100  Type  of  Boiler:— 

a.  Horizontal  Fire-Tube. 
h.  Vertical  Fire-Tube. 

c.  Horizontal   Water-Tube. 

d.  Vertical  Water-Tube. 

e.  Enclosed  Fire-Box  Types. 

e-1.  Marine. 
e-2.  Sectional. 
e-3.  Locomotive. 

101  General   Description:  — 

a.  Number. 

b.  Horse  Power  Required: — 

6-1.  Number   of   sq.   ft.   heating   surface 
per  horse  power. 

c.  Character  of  Fuel. 

d.  Diameter  of  Shell  (Horizontal  Fire-Tube), 

Steam  Drum,  (Water-Tube). 
d-1.  Number  of  courses. 

e.  Number  and  Length  of  Tubes. 
/.  Diameter  of  Tubes. 

g.  Arrangement  of  Setting: — 

g-1.  Single  or  in  battery. 
/(.  Height  and  Diameter  of  Stack. 
See  also  122,  Stack. 

102  Directions   as  to  Delivery  and   Erection: — 

a.  Who  Supplies  Boilers,  Castings  and  Trim- 
mings, F.  0.  b.  Cars? 

6.  Who  Takes  Boilers,  etc.,  from  Cars  and 
Erects?  Cribbing  Furnished  by  Whom? 
Horizontal  Fire-Tube,  Water-Tube. 

c.  Who  Sets  up  Castings? 

d.  Who  Does  Mason  Work? 

e.  Who  Makes  Smoke  Connections? 
/.  Date  of  Delivery  Desired? 

g.  Provision  for  Expansion  in  Boilers. 
/(.  Provision  for  Expansion  in  Fronts. 
i.    Provision  for  Expansion  in  Grates. 

103  Method  of  Support:  — 

a.  By  Lugs,  (Horizontal  Fire-Tube,  Water- 
Tube). 

6.  From  Beams,  (Horizontal  Fire-Tube,  Water- 
Tube)  . 

c.  Saddles,    (Enclosed  Fire-Box). 

104  Working  Pressure: — 

a.  Working  Pressure. 

h.  How  Test  Is  to  Be  Applied. 

c.  Inspection  by  WHt)M? 

105  Thickness:  — 

a.  Heads. 

6.  Shell  or  Steam  Drum. 

c.  Front. 

d.  Furnace    (Enclosed  Fire-Box). 
c.  Mud  Drum   (Water-Tube). 

106  Grates:- 

a.  Length. 
6.  Width. 
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c.  Type:— 

c.  Internal  Feed  Pipe:— 

c-1.  Stationary,  shaking,  dumping',  hori- 

c-1. How    supported? 

zontal   or  inclined. 

c-2.  Size,   diameter  and   length  of   pipe? 

d.  Air  Space. 

d.  Fusible  Plug. 

e.  Height  above  Floor. 

e.  Water  Column. 

/.  Pitch. 

e-1.  Type. 

g.  Method  of  Support. 

e-2.  Size. 

h.  Furnished  by  Whom? 

e-3.  Kind  of  gage  cocks. 

i.    Any  Mechanical  Stoker? 

e-4.  Kind  of  gage  glass. 

107      Manholes    and    Handholes:- 

e-5.  Allowed   makes. 

a.  Number. 

e-6.  High  and  low-water  alarm. 

b.  Size. 

e-7.  Feed-water  level  regulator. 

c.  Location. 

/.  Steam  Gage. 

d.  Type  of  Covers. 

/-I.  Size. 

e.  Reinforcing  of  Openings. 

f-2.  Finish. 

/.  Material  of  Covers. 

/-3.  Pressure  range. 

g.  Gaskets. 

/-4.  Allowed    makes. 

h.  Wrench. 

/-5.  Who    connects? 

108     Steam  Outlets:  — 

/-6.  Method  of  support. 

a.  Number. 

g.  Blov\^-Off  Cock:— 

b.  Size. 

g-1.  Type  and  size. 

c.  Construction: — 

g-2.  Allowed   makes. 

c-1.  Flanged    cast-iron,    standard    or    ex- 

/(. Blow-Off  Valves:— 

tra   heavy? 

h-1.  Type  and  size. 

c-2.  Pressed   steel. 

h-2.  Allowed    makes. 

c-3.  Screwed. 

i.    Feed  Valves. 

d.  Water  Separator: — 

i-1.    Type   and   sizes. 

d-1.  Construction. 

i-2.  Allowed  makes. 

c-3.  How  connected  to  steam  outlet? 

j.  Check  Valves:— 

109     Any  Dome    (Horizontal  Fire-tube):— 

j-1.  Trimmings. 

a.  Diameter. 

j-2.  Method  of  support. 

b.  Height. 

./-3.  Allowed  makes. 

c.  Detail. 

k.  Water-Column  Valves: — 

110         Other    Outlets:— 

k-1.  Trimmings. 

a.  Water  Column,   Sizes  

k-2.  Method  of  support. 

b.  Feed,  Sizes  

k-B.  Allowed  makes. 

c.  BLOv;r-OFF,  Sizes 

I.    Safety  Valve: — 

d.  Surface  Blow-Off,  Sizes  

l-l.    Type. 

e.  Safety-Plug,  Sizes 

1-2.    Trimmings. 

111      Outlets  in  Fronts:— 

1-3.    Method  of  support. 

a.  Water  Column,  Sizes  

1-4.    Allowed   makes. 

b.  Feed,  Sizes  

1-5.    Discharge  carried  where? 

c.  Blow-Off  from  Column,  Sizes 

7H.  Stack  Plate  (Horizontal  Fire-Tube). 

d.  Tube  Doors,  Sizes 

It.  Dead  Plate. 

e.  Fire  Doors,  Sizes 

0.  Arches  and  Jambs  and  Rear  Arches,  Baffle 

/.  Ash  Doors,  Sizes 

Tiles. 

g.  Return  Flue  Door,  Sizes .     (Horizon- 

p. Manhole  Frames. 

tal  Fire  Tube). 

q.  Clean-Out  Frames  and  Doors. 

112      Openings    in    Settings: — 

r.  Buckstays: — 

«.  Manholes. 

r-1.   Number,  length,  and  type. 

b.  Steam  Pipes. 

s.  Tie  Rods: — 

c.  Clean-Out. 

s-1.  Where  required? 

d.  Blow-Offs. 

.s-2.  How  fastened? 

e.  Water-Leg     Clean-Outs      (Enclosed     Fire- 

f. Superheater. 

box). 

a.  Tube  Cleaners: — 

/.  Soot  Doors  (Water-Tube). 

M-1.  Number. 

113     Items   to   be    Furnished:  — 

u-2.  Type. 

a.  Water  Separator. 

u-3.  Allowed  makes. 

a-1.  Type. 

V.  Special  Systems  of  Draft-Control: — 

a-2.  Size. 

v-1.  With  or  without  mechanical  draft? 

a-3.  Allowed  makes. 

f-2.  Allowed  makes. 

b.  Plates  and  Rollers  for  Lugs   (Horizontal 

114     Material:  - 

Fire-Tube). 

a.  Shell. 

b-1.  Size  and  construction. 

b.  Head. 
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c.  Tubes. 

a-2.   Number  in  each  boiler. 

d.  Fronts. 

a-3.  Diameter. 

e.  Rivets. 

a-4.  Length. 

/.  Braces. 

a-5.  Thickness. 

g.    BUCKSTAYS. 

a-6.  Material. 

h.  Furnaces  (Internally  Fired  Boilers). 

a-7.  Method  of  support. 

i.    Baffle  Tiles  (Water-Tube  Boiler). 

a-8.  Any  special  design  for  stokers? 

j.    Mud  Drum  (Water-Tube  Boiler). 

a-9.  Diameter  opening  front   head. 

a-10.   Diameter  opening  rear  head. 

115     Details   of  Construction:— 

6.  Front  Connection: — 

a.  Fronts:^ 

6-1.  Material. 

e-1.  Flush,  or  over-hanging. 

6-2.  Thickness. 

a-2.  Full   or   half  front. 

6-3.  Area. 

a-3.  Double  or  single  tube-doors. 

6-4.  Doors. 

a-4.  Double  or  single  fire-doors. 

6-5.  Damper. 

a-5.  Double  or  single  ash-pit  doors. 

6-6.  Covering. 

a-6.  Any  return  flue. 

c.  Back  Connection: — 

a-7.  Construction  of  doors. 

c-1.  Material. 

a-8.  Any   special  construction,  for  shak- 

c-2. Thickness. 

ing  or   dumping  grates  or  forced 

c-3.  Method  of  support. 

draft  or  mechanical  stokers  or  ex- 

c-4. Lining. 

tended   furnace? 

c-5.  Roofing. 

b.  Tubes: — 

c-Q,.  Clean-out. 

h-1.  Spacing. 

c-7.  Covering. 

6-2.  Beaded  or  flared  ends? 

d.  Covering  of  Whole  Boiler: — 

6-3.  How  expanded? 

d-1.  Covering  of  heads. 

6-4.  Height  of  top  row  of  tubes. 

6-5.  How  are  tube  holes  to  be  made? 

117     Insurance:  — 

6-6.  Any  specially  heavy  tubes  or  stays? 

0.  Amount  of  Insurance? 

6-7.  Material   and   construction   of  head- 

6. What  Company? 

ers,  water-tube. 

c.  Any  Report  Required  of  Inspection? 

c.  Shell  and  Heads: — 

118     Test  at  Works— 

c-1.  Convex  or  concave  heads? 

a.  Any    Tests    by    Purchaser's    Inspector    a-s 

c-2.  Curtain  sheet? 

Works? 

c-3.  How  are  supports  to  be  fastened? 

6.  Expenses  to  be  Included? 

c-4.  Scarfing,  lap  over  rivets,  assembling 

119     Superheaters:  — 

of  joints. 

a.  Location. 

c-5.  Straps: — 

6.  Type. 

Shaping. 

c.  Material. 

Finish  of  edges. 

d.  Method  of  Support. 

Scarfing. 

e.  Steam  Pressure  Carried. 

d.  Riveting: — 

/.    Degree  of  Superheat  Requ.ired. 

d-1.  Holes  punched?     Drilled  or  punched 

g.  Probable  Load  Conditions. 

and    reamed? 

h.  Fuel  Used. 

d-2.  Method  should  be  described. 

i.    Capacity:— 

d-3.  Unfair  holes? 

i-1.  Pounds  of  steam  per  hour. 

d-4.  Use   of   drift   pin? 

2-2.   Percentage    of    moisture    in    original 

fZ-5.  Calking. 

steam. 

e.  Bracing:— 

*,/.    Number   of   Square   Feet   of   Heating   Sur- 

e-1. Size  and  type  of  braces. 

face. 

e-2.  Any   through   braces? 

*k.  Prevention  of  Burning  Out. 

e-3.  Number  of  braces. 

I.    Delivery  and  Erection: — 

/.  Stays: — 

l-l.    Who  delivers,  erects  and  connects? 

/-I.  Minimum  diameter. 

m.    Cleaning: — 

/-2.  Type     of     thread     and     number     of 

m-1.  Means  for  cleaning  outside  surface. 

threads  per  inch. 

m-2.  Means  foi'  inspection  of  inside  sur- 

/-3. Method  of  fastening  to  sheets. 

face. 

/-4.  Material. 

)i.  Mason  Work: — 

g.  Bolts  and  Studs:— 

n-l.  Any  required? 

g-1.  Material. 

n-2.  Done  by  whom? 

g-2.  Diameter. 

i(-3.  Material  supplied  by  whom? 

^--3.  Allowable  stresses. 

0.  Allowed  Makes. 

116     Special    Notes    for   Marine-Type    Boilers    or    Other 

120     Boiler   Setting:  — 

Internally   Fired   Boilers: 

0.  See    Boilers    for    Details    of    Sizes,    Condi- 

a. Furnaces:— 

tions   OF    Delivery   at    Building   and    on 

a-1.  Type. 

Cribbing,  Setting  of  Castings.     Whether 
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Boilers  Are  Set  Single  or  in  Battery 
AND  Method  of  Support,  Also  Kind  of 
Grates,  Number  op  Clean-Outs,  Number 
OF  Manholes,  Buckstays,  Type  of  Fur- 
nace, Etc. 

b.  Materials  for: — 

6-1.  Furnace  lining. 

b-2.  Combustion   chamber. 

6-3.  Return  flue    (if  any). 

6-4.  Baffle  arches. 

6-5.  Front  arches  and  jambs. 

6-6.  Bearing   walls. 

6-7.  Curtain   walls. 

6-8.  Bridge  walls. 

6-9.  Top  of  setting. 
6-10.  Top  of  walls. 
6-11.  Ash  pit. 

6-12.  Floor  of  combustion  chamber. 
6-13.  Firing  pit. 
6-14.  Outside   walls. 

c.  Workmanship. 

d.  Fire  and  Common  Brick; — 

d-1.  How  laid? 

Header  courses  where? 
d-2.  In  what  material  are  fire  bricks  to 

be  set? 
d.-3.  In  what  material  are  common  bricks 

to  be  set? 
d-4.  Joints      how      made      in      fire-brick 

courses  ? 
d-5.  Joints   how   made   in   common   brick 

courses? 

e.  Cap  Stones: — 

e-1.  Length  and  thickness. 

e-2.  How  set? 
/.  Special   Brick: — 

/-I.  How  supported? 
g.  If  Return  Flue  Is  Used: — 

g-1.  Method  of  support. 

g-2.  Thickness  of  arch  or  roof. 
h.  Framing  for  Steam  Outlets: — 

h-1.  Manholes. 

h-2.  Blow-off   connections. 

h-B.  Clean-outs. 
i.    Foundations. 
j.  Drainage  of  Boiler  Pit. 
k.  Water-Proofing;  Any  Iron  Pan? 
I.    Plan  Elevation  and  Section. 

Mechanical  Stokers: — 

a.  Location   of   Plant. 
6.  Number  of  Boilers. 

c.  Rated  Capacity  of  Boilers. 

d.  Overload  Capacity  Required. 

e.  Fuel  Analysis. 
/.  Load  Conditions. 
g.  Type  of  Stoker: — 

g-1.  Chain-grate. 

g-2.  Inclined-grate. 

g-3.  Underfeed. 
h.  Motive  Power: — 

h-1.  Apparatus  by  whom? 

]i-2.  Connection  by  whom? 

/i-3.  For  engines   and  motors  see  Index. 
i.    Mason  Work: — 

i-1.    By  whom? 


i-2.  Details     (See     Boiler     Setting,     120 
and  Index). 
j.  Forced  Draft: — 

j-1.  Apparatus  furnished  by  whom? 

j-2.  Connections  by  whom? 

j-3.  Duct  work    by  whom? 

j-4.  Motors,  fans  and  blowers,  see  Index. 
k.  Supply  of  Fuel: — 

k-1.  Any  crusher  required? 

k-2.  Whence  is  supply  derived? 

k-3.  How  controlled? 

k-A.  How  weighed? 
I.  Removal  of  Ash: — 

l-l.  How  discharged  from  fire? 

1-2.  How  removed? 
m.  Renewal  of  Parts. 
V.  Special  Furnace  Construction: — 

n-1.  Is  any  required? 

v-2.  Space     needed,    length,    width    and 
height. 

12-3.  Excavation    required. 

0.  Foundation. 

p.  Guarantees: — 

p-1.  Life  of  stoker  and  refractory  arch 

(if   any). 
p-2.  Efficiencies   at  various   capacities. 
23-3.  What  grades  of  fuel  may  be  burned? 
p-4.  Maximum    percentage    of    overload? 
p-5.  How  long  can   fire   be  left  inactive 
(banked) ? 
q.  Allowed  Makes. 

Smoke  Stack:  — 

a.  Number  of  Stacks  : — 
6.  Diameter  and  Height. 

6-1.  How  high   will  stack  project  above 
surroundings? 

c.  Material. 

d.  Thickness. 

e.  Metal. 

/.  Regular  Brick. 

g.  Fire  Brick. 

/(.  Concrete. 

i.    Method  of  Support. 

j.  Foundation:  How  Made?  Of  What  Mate- 
rial? Any  Special  Facing?  Supplied  by 
Whom? 

k.  Painting. 

1.  Clean-Out  : — 

l-l.  Location. 

1-2.  Size. 

l-S.  Detail. 
(Items  from  m  to  u  apply  to  steel  or  iron 
stacks  only) . 
m.  Lining: — 

m-1.  Method  of  support. 

m-2.  Material. 

m-3.  Carried  up  how  far? 

m-4.  Carried  down  how  far  below  breech- 
ing? 

m-5.  Thickness   of  lining. 
V.  Riveting: — ■ 

n-1.  Spacing. 

n-2.  Diameter. 
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Cquipmenf 


0.  Lap  of  Sections   (If  Lap  Joint  Is  Used)  : — 

0-1.  Length  of  lap. 

0-2.  Inside   or   outside. 
p.  Flanged  Joints  : — 

p-1.  Flange    dimensions. 

p-2.  Bolting. 

jo-3.  Pitch  and  diameter  of  bolts. 
q.  Base  Plate. 
r.  Anchoring. 

r-1.  How  anchored? 

r-2.  How  are  anchoring  guys  kept  taut? 

r-3.  How  is  expansion  provided  for? 
s.  Breeching  Entrance. 
t.  Protecting  Umbrella. 

u.  Provision   for  Re-painting  and   Inspection. 
V.  If  of  Masonry  or  Concrete: — 

v-1.  Method  of  construction. 

v-2.  Method  of  making  joints. 

v-S.  Any  separate  lining? 
'    v-i.  Provision    for    re-painting    and    in- 
spection. 


GAS  PRODUCER  EQUIPMENT 

200  Number. 

201  Type:— 


a. 

b.  Suction. 

c.  Pressure  and  Suction. 

d.  Water-Gas. 

202  Kind  of  Fuel:— 

a.  Anthracite. 

b.  Bituminous. 

c.  Lignites. 

d.  Oil. 

203  Fuel   Qualities:— 

a.  Size. 

b.  B.  T.  U.  Per  Pound. 

c.  Analysis   (If  so,  Bituminous  or  Lignite). 

d.  Approximate  Percentage  of  Ash. 

204  Capacity  Required:— 

a.  In  Pounds  op  Coal  Gasified  per  Hour. 

b.  B.  T.  U.  Delivered  per  Hour. 

205  Quality  of   Gas  Required:— 

a.  Average  B.  T.  U.    (Effective)    Heat  Value 

PER  Cubic  Foot. 

b.  Minimum  B.  T.  U.   (Effective)   Heat  Value 

PER  Cubic  Foot. 

c.  Allowable  Percentages  of  Hydrogen. 

d.  Allowable  Percentages  of  Dust. 

e.  Allowable  Percentages  of  Other  Gases,  or 

Impurities. 

206  Head  Room  and   Space  Available. 

207  Installation:  — 

a.  Who    Installs    and    Furnishes    Producer, 

Scrubber  and  Regulator? 

b.  Who  Installs  and  Furnishes  Piping? 

c.  Who  Installs  Gas  Holder? 

208  Where  is  Equipment  to  be  Installed? 

209  How   can   Equipment   be   Gotten   into   Place? 

210  Equipment   Includes: — 

a.  Producer: — 

a-1.  Vaporizer  or   saturator? 

a-2.  Lining. 

a-3.  Charging,  interlocking  hopper? 


a-18. 


Grates? 

Blower,      hand     motor      or     engine 

driven? 
Blast  regulator? 

Cone  bottom  ash  pit  or  water  seal? 
Railing,   ladder   and   platform? 
Standover  pipe  (material  and  where 

terminated)  ? 
Water   supply: — 

Where  obtained? 

Where  discharged? 

How   regulated? 
Two-way  valve. 
Poke  holes  and  covers. 
Peek  holes  and  covers. 
Foundations:    How  made?    Of  what 

material?       Any    special     facing? 

Supplied  by  whom? 
Painting. 
Covering. 
Dimensions. 
Tools. 


b.  Scrubber: — 

6-1.  Stationary: — ■ 
Material. 
Dimensions.   . 
Filling. 

Explosion    relief. 
Gas  tester. 
Ladder  and  rail. 
Water  supply: — 

Where   obtained? 

Where  discharged? 

How  regulated? 
6-2.  Rotary:— 
Material. 
How  driven? 
Size. 
Water   supply: — 

Where   discharged? 

Where  obtained? 

How   regulated? 
6-3.  Foundation:     How  made?     Of  what 
material?      Any    special     facing? 
Supplied  by  whom? 

c.  Moisture  Regulators: — 

c-1.  Who  supplies? 
c-2.  How  drained? 
c-3.  Where  drained? 

d.  Exhauster  and  Blower: — 

d-1.  How    is    discharge    pressure    regu- 
lated? 

d-2.  Any  special  material  for  gas  hand- 
ling? 

c/-3.   Any     special     construction    for    gas 
handling? 

d-4.  Any  by-pass  connections? 

(For  rest  of  details  see   Specifica- 
tion Digest,  Item  No.  208.) 

d-5.  Foundation. 

d-6.  Painting. 

e.  Piping: — 

e-1.  Material. 
P-2.  Gas   line. 
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e-3.   Connections    between    producer    and 

scrubber. 
e-4.  Scrubber  and  engine. 
e-5.  Standover  pipe. 
e-6.  Purge  pipe. 
e-7.  Engine  exhaust. 
e-8.  Drip  piping. 
e-9.  Gage  piping. 
e-10.  Water,  supply  and  discharge. 
e-11.  Drain. 

e-12.  Weights    of   piping   required. 
e-13.  Will  piping  be  flanged  or  screwed? 
e-14.  Kind  of  gaskets  to  be  used. 
e-15.  How  will  joints  be  made  up? 
e-16.  How  will  piping  be  supported? 
e-17.  Details  of  standards. 
e-18.  Any    insulating    covering    for    gas, 

water,  air  or  drip  piping? 
e-19.  Painting. 
/.  Valves: — 

/-I.  For  standover  pipes. 
f-2.  For  purge  pipes. 
/-3.  For  by-pass  on  gas  lines. 
/-4.  For  by-pass  on  exhaust  gas  line. 
/-5.  For  water. 
/-6.  For  steam. 
g.  Muffler  or  Heater: — 
g-1.  Material. 
g-2.  Type. 
g-Z.  Size. 

g-A.  Foundation.     How  made?     Of  what 
material?       Any    special    facing? 
Supplied  by  whom? 
g-b.  Painting. 
g-&.  Covering. 
g-1.  If  muffler  is  also  a  heater,  will  hot 

water  or  steam  be  generated? 
g-?,.  What    trimmings    and    fittings    re- 
quired? 
g-Q.  How  is  water  supply  regulated? 
fir-10.  Relief  valve? 
g-11.  Any  by-pass? 
h.  Limits  of  Work: — 

h-1.  Excavation   by   whom? 
h-2.  Foundation   by  whom? 
/i-3.  How    far    does    gas    producer    con- 
tractor do  piping  for  gas,  exhaust 
and   drip? 
/i-4.  Water   piping. 
/i-5.  Air    Piping. 
/i-6.  Steam  piping. 
h-1.  Drain  piping. 
/i-8.  Electric  wiring. 
h-9i.  Any  special  ventilation  required? 
i.    Gages  and  Recording  Appliances: — 
i-1.    Gages:— 
Number. 
Type. 

Where  mounted? 
How    mounted? 
How  connected? 
i-2.    Any  recording  calorimeter? 
1-3.    Any  water  meters? 
■i-4.    Any  thermometers? 


./.  Test  and  Inspections: — 

j-1.  Factory  inspection: — 

Expenses  by   whom? 

Object  of  inspection? 
j-2.  Performance  Tests: — 

What  purpose? 

Duration. 

How  carried  on? 

Who    supplies    load? 

How  is  load  measured? 

How   is   gas   quality   to   be    deter- 
mined? 

How  is  gas  quantity  to  be  deter- 
mined? 

Any  standard  regulations  for  test? 

Who   will   conduct  test? 

Who  will  supply  fuel  and  water? 

Who  will  supply  operating  labor? 

Who  makes   fuel   analysis? 


STEAMFITTING 

The  steamfitting  section  includes  such  a  wide  range 
of  apparatus  and  work  that  it  is  the  most  voluminous 
in  the  Specification  Digest.  On  account  of  the  mag- 
nitude and  special  character  of  the  items,  Boilers  (in- 
cluding setting  and  smoke-stacks)  and  Refrigeration, 
separate  sections  have  been  devoted  to  these  contracts 
(see  Sections  100  and  1000),  and  only  their  co-ordina- 
tion with  the  rest  of  the  steamfitting  work  is  taken  up 
in  the  Section  300. 

Note: — It  will  be  noted  that  several  items  in  this  as 
in  other  sections  of  the  Specification  Digest  have  been 
starred,  or  prefaced  by  an  asterisk.  These  starred 
items  may  be  specified,  or  preferably  may  be  left  for 
the  machinery  builder  to  specify.  They  are  noted  here 
to  call  attention  to  the  necessity  of  definite  knowledge 
on  these  points  before  placing  a  contract. 

The  items  to  be  considered  generally  in  the  steamfit- 
ting  section    of    an    isolated    power-plant    specification 
are  as  follows: 
300     General  Outline   of  the   Work:— 

1.  Furnishing,    Delivering    and    Erecting    of 

Boilers  (See  Section  100). 

2.  Steam,   Water,   Blow-Off  and   Smoke   Con- 

nections TO  Boilers. 

3.  High-   and    Low-Pressure    Steam    and    Drip 

Connections    to    Engines,    Pumps,    Com- 
pressors, Hot- Water  Heaters,  Etc. 

4.  Blow-Off  Tank. 

5.  House-Heating  System. 

6.  Refrigerating  Plant    (See  Section  1000). 

7.  Drying  Apparatus. 

8.  Kitchen  Apparatus. 

9.  Injectors. 

10.  Ejectors. 

11.  Indirect  Heating  System. 

12.  Direct  Heating  System. 

13.  Ventilating   Equipment,  Including: — 

13-a.  Fresh-air  supply. 
13-6.  Tempering  coils. 
13-c.  Air  washers. 
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13-d.  Fans. 

50. 

Relief   from    Exhaust   Pipe   Run   to   What 

13-e.  Heating  coils. 

Point? 

13-/.  Vent  Ducts. 

51. 

Heating  System  Is  Up-Feed  or  Down-Feed? 

IS-g.  Hot-air   ducts. 

52. 

Return  Main  Sealed  or  Dry? 

IS-h.  Temperature  control. 

53. 

Return  Main  Connected  to  Pump  Governor 

13-i.    Humidifying  control. 

AND  Discharge  Where? 

13-j.  Air  cooling  by  refrigeration. 

54. 

Any  Exchanger  on  Return  to  Cool  Returns 

14.  Pumps. 

AND   Heat  Water? 

15.  Air  Compressors. 

55. 

Make-Up  Water  Supplied  Where? 

15-a.  Tanks. 

56. 

Boiler-Feed  Pump  and  Injectors  Have  Suc- 

16. Hot- Water  Heaters. 

tions  Where? 

16-a.     Hot-water  tanks. 

57. 

Compressed-Air  Piping. 

17.  Muf'fler  Tank. 

58. 

Cold-Storage  Piping. 

18.  Exchanger  Tank. 

59. 

Compressed- Air  to  Be  Supplied:— 

19.  Air-Separating  Tank. 

20.  Water  Weighers. 

59-a.  For  dampers   of  thermostatic   con- 

21. Steam  Meter. 

trol  system. 

22.  CO^  Recorder. 

59-6.  Elevator-door  operation. 

23.  Condensing  Apparatus. 

59-c.  Cleaning-out  purposes. 

24.  Cooling  Tower. 

59-d.  Manufacturing  purposes. 

25.  Fuel  Economizers. 

59-e.  Any  other  purposes? 

26.  Smoke  Breeching. 

60. 

Blow-Off  Main  Will  Run  Where? 

27.  Smoke  Stack. 

61. 

Blow-Off  Tank  Cooled  How? 

28.  Insulating  Covering  of  Steam,  Water,  Brine 

62. 

Blow-Off  Tank  below  Sewer  Level  or  above 

AND  Ammonia  Piping. 

Sewer  Level?     If  below,  What  Kind  of 

28-0..  Insulating       covering      of       smoke 

Pumps  and  How  Controlled? 

breeching. 

63. 

Description  of  the  Heating  System. 

28-5.  Ducts. 

64. 

What  Part  of  Building  Indirectly  Heated? 

28-c.  Pumps  and  engine  cylinders. 

65. 

What  Part  of  Building  Directly  Heated? 

28-d.  Tanks,  heaters  and  traps. 

66. 

At  What  Height  and  Where   Will  Regis- 

28-e.  Tempering  coil  castings. 

ters  Be  Located? 

28-/.  Re-heater  casing,  etc. 

67. 

Special  Heating  of  Vestibules. 

28-fl^.  Exposed  shells  or  drums  of  boilers. 

68. 

Special  Ventilation  of: — 

29.  Central  Oiling  System. 

68-a.  Toilet  rooms. 

30.  Railing. 

68-6.  Pump  room. 

31.  Wrench  Board. 

68-c.  Engine  room. 

32.  Gages  and  Gage  Board. 

68-c?.  Kitchen,  if  any. 

33.  Automatic  Temperature-Regulating  System. 

68-e.  Laundry   room. 
Floor  Heights. 

34.  Painting. 

69. 

35.  Pump  Governors. 

36.  Thermostatic    Control    of    the    Hot-Water 

301      Specifications   of   Materials   and   Apparatus   in   the              | 

Heating. 

Steamfitting. 

37.  Vacuum  Heating  System. 

a. 

Piping  :- 

37-a.  One-pipe. 

a-1.  Iron  or  steel  pipe? 

37-6.  Two-pipe. 

a-2.  Black  or  galvanized? 

37-c.  Air  lines  and  air  valves. 

0.-3.  Standard  weight,  extra-heavy,   dou- 

38. Radiators. 

39.  Coils. 

40.  Temporary  Heat,  Including  Connection  and 

ble-extra  heavy? 

b. 

Feed    Pipings    Brass    or    Copper,    or    Extra- 
Heavy  Iron? 

Disconnection  op  Radiators. 

41.  Temporary  Pumping. 

6-1.  Weight  of  brass   or  copper  piping? 

42.  Labor  for  Operating  the  Heating  Plant. 

c. 

Pressures  to  Be  Carried: — 

43.  Fuel  for  Operating  the  Heating  Plant. 

c-1.  On  steam  line. 

44.  Do    Specifications    Include      Engines,    Dy- 

c-2. Exhaust  line. 

namos,  Electric  Equipment,  Motors,  Etc.? 

c-3.  Water   line. 

45.  Description    of    General    Arrangement    of 

d. 

Brass  Pipe,  Polished  or  Unpolished? 

Main  Piping. 

e. 

Diameters  up  to  14  Inches  Internal  Diam- 

46. Auxiliary  Main  for  Emergency  Use. 

eters.    Above  This,  External  Diameters? 

47.  Does  Piping  Run  Above  ok  Below  Floor? 

/■ 

Fittings  and  Flanges. 

48.  Exhaust  Steam  will  or  will  not  Be  Used 

9 

High-Pressure  Mains  and  Branches  to  Be 

for  Heating? 

Made    with     Standard    Weight,     Extra- 

49.  Exhaust  Steam  from  Pumps  Will  or  Will 

Heavy    Iron,    Cast-Steel,    or    Malleable- 

NOT  Be  Collected  into  a  Separate  Main, 

Iron  Flanges? 

Carrying  a  Higher  Back  Pressure  than 

h. 

Joints,  How  Made? 

THE  Engine  Main? 

i. 

Gaskets,  Wh.\t  Material  and  How  Made? 
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j.  Standard  Dimensions  op  Flanges  for  Stand- 

Weights of  radiator  valves.    Type 

ard  Weight  and  Extra-Heavy,   Are  How 

of  wheels,  how  finished?     How 

Fixed? 

are  bodies  to  be  finished?    Shall 

i-1- 

Type  of  flanges. 

valves  be   supplied  with  unions 

Plain  faced? 

for  connecting  radiator?  Return 

Recessed? 

valves   on   radiator   connections, 

Pipes  peened  over? 

thermostatic,      motor,     impulse, 

Screwed? 

check,  globe,  gate. 

Welded? 

If  radiators  are  concealed  in  box- 

Vanstone,    Walmanco,     Cranelap, 

ings,  are  valves  to  have  exten- 

Cornellweld,  etc.? 

sion    stems    horizontal    or    ver- 

k. Flanges: 



tical? 

k-1. 

Low-pressure     mains     and     connec- 

11-5. 

Air  valves,  size  of  opening  in  radi- 

tions. 

ators,   type    of    valve,    valves    for 

Flanges   used   where? 

air    line    or   valves    for    discharge 

Couplings  used  where? 

into   room. 

k-2. 

Small  piping. 

0.  Steam  Traps;  Size  of  Inlet  and  Discharge. 

Brass  unions. 

Type    of   Trap;    High,    Medium,   or    Low- 

Malleable-iron   unions    with    brass 

Pressure?      Traps    to    Be    By-Passed    by 

to  iron  seats. 

Three-Valve  By-Pass.    Types  of  Traps  to 

I.    Pipe  Supports:— 

Be  Submitted  for  the  Various  Purposes. 

Z-1. 

Type  of  hangers. 

p.  Insulating  Covering:— 

1-2. 

Provision   for   expansion   of  piping. 

p-1. 

Steam   piping. 

l-S. 

Any     special     supports     for     boiler 

p-2. 

Drip  piping. 

headers   or  engine  room  headers? 

p-B. 

Water   piping. 

1-4. 

Piping  to   engines   on  standards   or 

Cold  water,  hot  water. 

hangers? 

p-4. 

Blow-off  piping. 

1-5. 

Size  of  pipe  for  standards  and  spac- 

p.5. 

Feed  piping. 

ing   and   adjustment. 

p-6. 

Fresh-air  piping. 

1-6. 

Supports  for  risers. 

p-1. 

High-pressure  main  flanges. 

1-7. 

Supports    for   ducts. 

p-S. 

Low-pressure  main  flanges. 

IS. 

Supports  for  breeching. 

p-9. 

Flanges     on    piping    above    

1-9. 

Supports  for  exhaust  to  roof. 

inches  in  diameter. 

MO. 

Supports  for  coils  on  side  walls. 

p-10. 

Covering  of  flanges   to  be   moulded 

m.  Packing 

of  Valve  Stems:— 

or  plastered  on? 

TO-1 

Packing  of  pumps  and  valves. 

p-11. 

Feed-water  heater. 

n.  Valves  :- 

p-12. 

Muffler  tank. 

n-1. 

Boiler  valves: — 

p-13. 

Grease  extractor. 

Any    automatic    self-closing    non- 

p-14. 

Reducing  valve. 

return  valve? 

p-15. 

Back-pressure  valve. 

Angle  valves,  gate  valves. 

p-16. 

Pump  governor. 

Are  these  to  have  a  rising  stem? 

p-11. 

Valve  bodies. 

Any  by-pass   in  valve? 

p-18. 

Fittings   to   have   moulded    covering 

Safety  valves. 

or  plastered   covering? 

Pop    or    lever    type,    size,    one    or 

p-19. 

Hot-water  tank. 

two,  type  of  seat  (see  Index). 

p-20. 

Blow-off  tank. 

Check  valves. 

p-21. 

Air-separating  tank. 

Valves  for  top  and  bottom  of  wa- 

p-22. 

Drip  tank. 

ter  column. 

p-23. 

Smoke  connections  and  up-take  from 

Draw-off  valve  for  bottom  of  wa- 

boilers. 

ter  column. 

p-24. 

Boilers,    if    not   brick-set;    if   brick- 

Feed  valve  on  branch  from  main 

set,  top  of  boilers  to  be  covered. 

and  at  hand  height. 

p-25. 

Boiler  dome. 

Blow-off  valve. 

p-26. 

Boiler    shells,    for    water-tube    boil- 

Blow-off  cocks. 

ers,  and  vertical  boilers. 

n-2 

Gates,  globe  or  angle  valves  on  con- 

p-21. 

Engine  cylinders. 

nections  to  engines. 

p-28. 

Pump  cylinders. 

Valves   located   below   the   floor? 

p-29. 

Compressor  cylinders. 

Any  floor  stand? 

p-30. 

Generators    of    absorption    type    of 

v-B 

Relief  valves  on  hot-water  tank  and 

refrigerating  plant. 

feed   line;    size,  type,   pressure   at 

p-31. 

Cold-air  ducts  leading  to  tempering 

which  they  are  to  relieve. 

chambers. 

11-4 

Radiator  valves. 

p-32. 

Tempering  chambers. 

Angle,    corner,    gate,    self-packing 

p-33. 

Hot-air  ducts  leading  from  temper- 

or packless? 

ing  chambers  to  re-heaters. 
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p-34.  Re-heater  casing. 
p-35.  Ducts  from  re-heaters  to  registers. 
33-36.  Fan  casings. 

p-37.  Return  mains  and  return  risers. 
p-38.  Steam  risers,  where  concealed. 
p-39.  Connections    from    risers    to    radia- 
tors,  where    concealed. 
p-40.  Exhaust  riser  to  roof;    should  this 

be   covered? 
p-41.  Thickness  of  pipe  covering: — 

High-pressure    pipe    over    

inches. 

High-pressure  pipe  under  

inches. 

Low-pressure     pipe     over    

inches. 

Low-pressure    pipe    under   

inches. 
p-42.  Material   of   covering   in  each   case. 
p-43.  Approved  manufacturers. 
p-44.  Covering     of     auxiliary     apparatus 
and  tank,  material,  thickness  and 
finish. 
p-45.  Shall  pipe  covering  be  re-canvased 

and  sewed? 
p-46.  Painting  of  covering. 
p-47.  Method    of    covering   smoke    connec- 
tions. 

Shall  this  be  canvased  and  paint- 
ed?    Thickness  of  canvas,  color 
and  painting. 
p-48.  Blow-off  pipe  where  exposed  to  fire, 

how  protected? 
p-49.  Covering  of  pumps    and   other   cyl- 
inders.    How   finished?      Material 
of  covering  and  thickness? 
p-50.  Covering   of   air   ducts,   etc.;    thick- 
ness and  finish,  color  of  paint. 
p-51.  Brine-pipe    covering;     thickness    of 

material,  finish,   color  of  paint. 
p-52.  Ice-water    pipe    covering;    thickness 

of  material,  finish  and  painting. 
p-53.  Covering  of  fittings,  moulded,  plas- 
tered. 
Plates  and  Collars: — 

g-1.  Pipes  passing  through  walls,  floors, 

partitions  and  ceilings. 
q-2.  Material    of    collars    and    thickness. 
How   finished   at   the   bottom    and 
how  finished  at  the  top,  and  how 
supported    during    construction? 
9-3.  Are   collars   to   be   furnished   where 

risers  are  boxed? 
q-i.  Where  risers  are  in  chases  are  col- 
lars to  extend  above  floor? 
q-5.  Filling   of   collars    during   construc- 
tion  to   prevent   filling   with    con- 
crete. 
q-G.  Plates:— 

Are  plates   to  be    screwed   to  the 

collars? 
Split    plates,    cast    or    galvanized- 

iron,  or  bronze? 
Separate  plate  for   each   pipe,   or 
single  plates  for  pipes  close  to- 
gether? 


q-1.  Smoke   breeching   and   ducts;    mate- 
rial  and   thickness   of   collars    for 
these,    where    they    pass    through 
walls. 
g-8.   Protection    of    radiator    branches    in 

concrete. 
q-9.  Collars     for     pipes     going     through 
roofs.     Method  of  fiashing,   mate- 
rial  and   thickness. 
r.  Painting  and  Bronzing: — 

r-1.  What  material  is  to  have  shop  coats? 
r-2.  What  material  is  to  have  paint  af- 
ter erection? 
r-3.  Schedule  of  colors  of  paint. 
r-4.  What  material  is  to  be  bronzed? 
r-5.  Schedule    of   bronzing. 
r-6.  Is   steel   piping  to   be  painted? 
r-1.  Painting    of    boiler    fronts,    pumps, 

engines,   ducts    and    covering. 
r-8.  Suggested      standard      schedule      of 
painting  follows: 
Live-steam   pipes,    white. 
Exhaust-steam  pipes,   yellow. 
Cold-water    pipes,    blue. 
Brine   pipes,    green. 
Hot-water   pipes,    white    with    red 

bands. 
Return    pipes,     yellow    with     red 

bands. 
Fire-line    pipes,    red. 
Sprinkler,   black,    or   white   where 
against   white  plaster, 
s.  Radiators  :  — 

s-1.  Material   and  type. 
s-2.  Schedule   of  sizes,  if  any,   or  refer- 
ence to  plans  for  sizes. 
s-3.  Cleaning    of    radiators    before     de- 
livery. 
s-4.  Are  bushings  allowed? 
s-5.  Method  of  join'ng  sections   of  radi- 
ators, with  a  screw  nipple  or  push 
nipple? 
s-6.  Radiator  legs  to  be  standard  height 

or  extra  height? 
s-7.  Tapping  low  enough  to  drain. 
t.  Pipe  Coils: — 

t-1.  Size   of  pipe. 
t-2.  Return  bend  or  header  type? 
t-3.  How  supported? 
t-4.  Grading. 
302     Steam    Risers: — 

a.  Sizes,  Where  Shown? 

b.  Anchoring. 

c.  Provision   for   Expansion  and   Contraction. 

d.  How  Are  Connections  to  Be  Taken  Off? 

e.  Following  Breaks  in  Walls. 
/.  Dripping. 

g.  Cleaning  Out. 

/(.  Are  Risers  Concealed  or  Exposed? 

i.    Connections  from  Mains  to  Risers: — 

j-1.    How  pitched? 

i-2.  How  valved? 
j.  Material. 
A-.  Covering. 
/.    Method  of  Support. 
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303  Radiator   Connections: — 

a.  Over  or  under  Floor? 

h.  Whence  will  First  Story  Radiator  Con- 
nections Be  Taken? 

c.  Direction  of  Pitch. 

d.  Method  of  Caring  for  Expansion  of  Risers. 

e.  Sizes  of  Supply  Connections. 
/.  Sizes  of  Return  Connections. 

g.  Connections  Made  into  Top  or   Bottom  of 

Radiators? 
h.  Connections  to  First  Floor  Radiators. 
Following'  are  sizes  of  standard  connections  for  two- 
pipe   and    for   single-pipe   work : — 

304  Coil    Connections: — 

a.  Sizes,  where  Shown? 

b.  Anchoring. 

c.  Provision   for  Expansion   and   Contraction. 

d.  How  Are  Connections  to  Be  Taken  Off? 

e.  Following  Breaks  in  Walls. 
/.    Dripping. 

g.  Cleaning  Out. 

h.  Are  Coils  Concealed  or  Exposed? 

i.    Connections  from  Mains  to  Risers: — 
i-1.  How  pitched? 
1-2.    How  valved? 

;.  Where  Coils  Are  under  Skylights,  Where 
AND  How  Shall  Connections  Be  Run? 

k.  Shall  Certain  Coils,  Such  as  Those  in 
Sprinkler-Tank  Room,  Have  Direct  Con- 
nections TO  Boiler  Room? 

305  Tempering   Coils: — 

a.  Number  of  Square  Feet  of  Heating  Surface. 

b.  Size  of  Pipe  or  Number  of  Cast-Iron  Sec- 

tions. 

c.  Divided  into  How  Many  Sections? 

d.  Type  of  Coil  or  Stack. 

e.  How  Is  Supply  of  Steam  to  Be  Controlled; 

Hand- Valved  Alone,  or  Hand-Valved  and 
Automatic? 

/.  Is  All  or  Only  Part  to  Be  Supplied  by 
Steam  from  Boilers? 

g.  Is  Boiler  Steam  to  Be  Supplied  at  Reduced 
Pressure?     If  so,  What  Reducing  Valve? 

h.  Is  Coil  to  Be  By-Passed? 

i.    Where  Does  Drip  Return  to?  How  Trapped? 

j.  Is  Steam  Supply  to  be  Controlled  by  Tem- 
perature OF  Entering  Air  or  Tempera- 
ture OF  Leaving  Air? 

k.  Painting  Coils  or  Stacks. 

I.    Painting  of  Casing. 

m.  Casing,  Material,  Thickness  of  Metal,  Any 
Removable  Sections? 

n.  Is  Coil  on  Inlet  or  Discharge  of  Fan? 

0.  Covering. 

p.  What  Means,  If  Any,  Are  to  Be  Used  to 
Shut  Off  Air  from  Coil  When  It  Is  Not 
IN  Use? 

q.  Support. 

306  Indirect   Heaters   and   Re-heaters: — 

a.  Number  of  Square  Feet  of  Heating  Surface. 

b.  Size  of  Pipe  or  Number  of  Cast  Iron  Sec- 

tions. 

c.  Divided  Into  How  Many  Sections? 

d.  Type  of  Stack. 

e.  How  Is  Supply  of  Steam  to  Be  Controlled, 


Hand  Valved  Alone,  or  Hand  Valved  and 

Automatic? 
/.    Is   All   or   Only   Part   to    Be    Supplied   by 

Steam  from  Boilers. 
h.  Where     Does     Drip     Return     to?       How 

Trapped? 
i.    Painting  of  Coils  or  Stacks. 
j.  Painting  of  Casing. 
k.  Casing,  Material,  Thickness  of  Metal,  Any 

Removable  Sections? 
I.    Covering. 
m.  What  Means,  If  Any,  Are  to  Be  Used  to 

Shut  Off  Air  from   Coil  When   Not  in 

Use? 
V.  What    Means,    If    Any,    to    Deflect    Air 

Through  or  Around  Coil? 

0.  With    Thermostatic   Control  Is    Supply  of 

Steam  Controlled  or  Is  Mixture  of  Cold 
and  Hot  Air  Controlled? 

0-1.  If  latter,  who  supplies  and  installs 
mixing-   dampers? 
p.  Support. 

307  Registers: — 

a.  Material. 
/;.  Finish. 

c.  Any  Special  Shapes? 

d.  Any  Special  Material  and  Finish  for  Main 

Hall  Registers.?  Directors'  Room  Regis- 
ters? Other  Special  Registers?  Regis- 
ters Exposed  to  Acid  Fumes?  Toilet 
Rooms? 

e.  Which  Registers  Are  to  Be  Provided  with 

Adjustable  Shutters? 
/.  How  Are  Shutters  to  be  Operated? 
g.  How  Are  Sizes  to  Be  Ascertained  by  Bidder 

from  Plans?     From  List? 
h.  Any  Curved  Registers? 
i.    Painting. 

j.  How  will  Registers  Be  Set? 
k.  How    WILL    Joints    between    Registers    and 

Surroundings  Be  Made  Dust-Tight? 
k-1.  Co-operation  with  other  trades. 

1.  How  will  Registers  Be  Connected  to  Flues? 

308  Temperature    Regulation: — 

a.  Scope  of  Temperature  Regulation. 

a-1.  Radiators    and    coils,    automatically 
controlled? 

a-2.  Tempering  coils. 

a-3.  Indirect  stacks. 

a-4.  Re-heater  stacks. 

a-5.  Dampers  in  fresh-air  supply  ducts? 
Hot   or    cold? 

a-6.  Dampers   in  vent  ducts? 

a-7.  Hot  water  heating? 

a-S.  Refrigerating  stacks? 

a-9.  Fan  supplying  air  for  cold  storage. 
rt-10.  Refrigerating  compressor  motor. 
a-11.  Humidifying    and     air-washing    ap- 
paratus. 

b.  System  of  Regulation. 

c.  Who  Supplies: — 

c-1.  Pump   or  compressor. 
c-2.  Connecting    piping. 
c-3.  Thermostats. 
c-4.  Automatic   valves. 

d.  Any  Duplicate  Apparatus? 
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e.  Maintenance  of   System  after  Completion. 

311      Air   Washer:— 

/.  Thermostats: — 

a.  Approved  Makes. 

/-I.  Location  of  thermostats. 

h.  Capacity  in  Cubic  Feet  of  Air  per  Minute. 

/'-2.  Range   of  thermostats. 

c.  Limits  of  Humidity  Allowed  at  Stipulated 

/-3.  Finish  of  thermostats. 

Temperatures  in  Rooms. 

g.  Adjustment  and  Testing. 

d.  Control  of  Temperature  How? 

h.  Foundation. 

e.  Control  of  Humidity  How? 

i.    Guarantee. 

/.  Supply  of  Water  from  What  Point? 

j.  Allowed  Makes. 

/-I.   Straining   and    Filtering. 

g.  Discharge  of  Overflow  to  What  Point? 

309     Ducts  and  Flues:— 

h.  Who  Makes  Piping  Connections? 

a.  Material  Inside  and  Outside  Building. 

i.    Who  Makes   Electric  Connections? 

h.  Method  of  Support. 

j.  Who  Makes  Steam  Connections? 

c.  Covering. 

k.  Pressure   of   Steam   to   Be   Used  in   Water 

d.  Painting  of  Ducts. 

Heating. 

e.  Painting  of  Covering. 

I.    Any  Duplicate  Pumps  or  Other  Appliances? 

/.  Thickness  of  Different  Size  Ducts. 

m.  Any  Recording  Thermometers  or  Other  Ap- 

g. Construction: — 

paratus? 

5^-1.  Method   of  making    seams. 

7(.  Material. 

g-2.  Method    of    making    joints    between 

0.  Foundation. 

sections. 

p.  Covering. 

h.  Deflectors: — 

q.  Painting. 

/i-l.  Material. 

r.  Guarantee. 

h-2.  How  operated? 

s.  Trimmings. 

/i-3.  How  adjusted? 

312     Fans   and  Blowers:— 

/i-4.  How  secured? 

a.  Approved  Makes. 

i.    Doors  in  Ducts  and  Flues: — 

h.  List  of  Fans  Giving: — 

i-l.    Material. 

b-1.  Capacities  in  cubic  feet  per  minute 

e-2.  How  constructed  and  size? 

at    maximum    and    minimum    de- 

i-Z.   Number    and    location.      Shown    on 

sired     speeds     at    standard    pres- 

plans or  listed? 

sures  for  these  speeds. 

j.  Sizes  of  Ducts. 

6-2.  Maximum      speed      and      minimum 

k.  Any  Special  Construction  for: — 

speed. 

k-1.  Acid-impregnated   air? 

5-3.  Types  of  fans  for  different  services. 

k-2.  Moist  air? 

h-A.  Horse   power    desired   of   motors,   or 

k-Z.  Avoiding  transmission  of  noise? 

cylinder  sizes  of  engines. 

I.    Any  Flashing  of  Ducts  or  Flues? 

c.  Speed  Control. 

TO.  Any    Thimbles    Required    for    Passage    of 

c-1.  What   part    of    control    is    to   be   by 

Ducts  or  Flues  Throu^gh  Walls,  Etc. 

field  regulation  and  what  part  by 

n.  Any  Special  Provision  for  Pipes  or  Hang- 

armature resistance? 

ers  Passing  Through  Ducts,  Etc. 

c-2.   Is    maximum    speed    to    be    obtained 

with  weakened  field  and  no  resist- 

310    Smoke    Breeching:— 

ance  in  circuit? 

a.  Material. 

d.  Motor  or  Engine  Driven:— 

h.  Method  of  Support. 

e.  If  Motor  Driven:— 

c.  Covering. 

e-1.  Voltage. 

d.  Painting. 

e-2.  Direct    or    alternating-current?      If 

e.  Painting  of  Covering. 

latter,  single,  two-  or  three-phase, 

/.  Thickness  of  Metal. 

and  number  of  cycles  per  second. 

g.  Construction: — 

If    direct-current,    shunt    or    com- 

g-1. Size  and  pitch  of  rivetting. 

pound-wound? 

g-2.  Method  of  joining  sections. 

c-3.  Is  motor  to  be  directly   coupled,  or 

gr-3.  Method  of  reinforcing  sections. 

mounted  on  shaft? 

]i.  Clean-Outs: — 

e-4.  Is  motor  to  be  belted?     If  so,  max- 

h-1.  Size    and    construction. 

mum  and  minimum  speeds  of  mo- 

h-2. Number  and  location. 

tor?      Who    supplies    belt?       Any 

i.    Dampers:— 

idler  equipment?     Belt  tightener? 

i-l.    Number. 

Chain  drive? 

i-2.  Construction. 

e-5.  Types  and  makes  of  controllers.    Any 

i-3.  Arrangement   for   connection  to   au- 

automatic control? 

tomatic  regulator. 

e-6.  If    motor    is     directly     coupled     or 

i-4.  How  made  tight? 

mounted   on   shaft,   is   support   of 

j.  Plan  and  Elevation  Are  Required. 

motor  to  be  part  of  fan  housing 

k.  How  Connected  to  Boilers:— 

or  frame,  or  is  a  separate  base  to 

k-1.  How  connected  to  stack? 

be  built? 
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e-7.  Lubrication  of  motors. 
e-8.  Allowable   temperature    rise   of    mo- 
tors    under    maximum     operating 
conditions. 
e-9.  Are    motors    open    or    enclosed    or 
semi-enclosed  type? 
e-10.  Approved  makes   of  motors. 
e-11.  If  chain  drive  is  used,  allowed  make 
and  size? 
/.    If  Engine  Driven: — 

/-I.  Steam  pressure. 
/-2.  Speed   control. 
/-3.   Lubrication. 
/-4.  Construction. 
/-5.  Approved  makes. 
g.  Any    Special    Fans    Required    for    Acid    or 

Moist  Air  or  Gases? 
h.  Any  Shut  Off  Dampers  Required  to  Close 
Off  Fans  When  Not  Operating. 

h-1.  *Construction  and  material  of  such 

dampers. 
h-2.     How  controlled? 
i.    Specification    and    Plans    to    Be    Required 
FROM    Bidder    before    Approved,    Showing 
Details  of  Construction,  Length  of  Bear- 
ings. 
j.    Who  Makes  Electric  Connections? 
k.  Who  Makes  Steam  Connections? 
I.    Material. 

m.  Foundation  of  Fans,  Motors,  Engines  and 
Controllers,  How  Made?  Of  What  Ma- 
terial? Any  Special  Facing?  Supplied 
BY  Whom? 

m-1.  Any  noise  or  vibration?     Insulating 
material? 
V.  Painting. 
o.  Covering. 
p.  Guarantee. 

313     Foundations: — 

a.  Who  Supplies? 
h.  Material: — 

&-1.  Below  floor. 

h-2.  Above  floor. 

c.  Outside    Finish    above     Floor,     Sides     and 

Corners. 

d.  Top  Finish,  Material  and  Thickness. 

e.  Bolt  Drillings. 
/.    Painting. 

g.  Sheet  Piling. 

h.  Piling. 

i.  Water-Proofing. 

j.  Shoring. 

314     Gages: — 

a.  List  Giving: — 

a-1.  Size  of  face  for  indicating-  and  tim- 
ing of  chart  for  recording  gage. 
a-2.  Range  of  pressures. 
a-3.  Use     (brine,  steam,  water,  air,  am- 
monia, etc.). 
a-4.  Locations  of  separated   gages. 
h.  Material  and  Finish. 

c.  Method  of  Support.  Including  Material  of 

Gage  Board  and  Its  Location. 

d.  Who  Makes  Connections? 

d-1.  Discharges  for  blow-off  from  gages 
lead  where?     How   controlled? 


315  Railings:  — 

a.  Size  of   Pipe  for  Railings  and  Number  of 

Pipes  in  Height. 

b.  Any  Gates? 

c.  Material  and  Finish. 

d.  Method  of  Support. 

e.  Painting. 
/.    Height. 

g.  Where  Shown? 

316  Mats:— 

a.  Material. 

h.  Length,  Width,  and  Thickness. 

c.  Approved  Makes. 

317  Steam    Pumps    (Reciprocating): — - 

a.  Number   of    Boiler-Feed    Pumps,    Sizes    and 

Types. 
h.  Number  of  Drain  Pumps,  Sizes  and  Types. 

c.  Number  of  House  Pumps,  Sizes  and  Types. 

d.  Number  of  Fire  Pumps,  Sizes  and  Types. 

e.  Number  of  Elevator  Pumps,  Sizes  and  Types. 
/.  Number  of  Oil  Pumps,  Sizes  and  Types. 

g.  Number   of    Circulating   Pumps,    Sizes   and 

Types. 
h.  Number  of  Brine  Pumps,  Sizes  and  Types. 
i.    Number  of  Ammonia  Pumps,  Sizes  and  Types. 
j.    Number  of  Vacuum  Pumps,  Sizes  and  Types. 
k.  Number  of  Air  Pumps,  Sizes  and  Types. 
I.    Sizes: — 

l-l.  Steam  cylinders. 
1-2.    Water,  air  or  oil  cylinders. 
m.  Types: — 

■ni-1.  Simplex  or  duplex. 

7/1-2.  Single-cylinder,     or     compound,     or 

triplex. 
vi-Z.  Direct,  or  crank  and  fly-wheel  type? 
m-4.  Triplex    driven    by    steam    engine, 
belted,  or  directly  coupled? 
H.  Inside  or  Outside-Packed  Plungers  or  Pis- 
ton Pumps? 
0.  Stuffing  Boxes,  Flanged  or  Screwed? 
p.  Valves,  Exterior  or  Interior? 

■p-1.  Material  of  valves. 
q.  Allowable  Piston  Speeds. 
r.  Initial  Steam  Pressure. 
s.  Back  Pressure. 

t.    Air  Chambers.     Size  and  Number  and  Lo- 
cation OF  Pet  Cocks. 
u.  Material  of: — 

u-1.  Linings. 
%i-2.  Rods. 

tt-3.  Pistons  or  plungers. 
V.  Lubricators,  Types  and  Sizes. 
w.  Foundation,  How  Made?    Of  What  Material? 
Any  Special  Facing?   Supplied  by  Whom? 
Any    Drip    Pans?      Plans    to    Be    Sub- 
mitted? 
a-.  Painting. 
y.  Governing. 

z.  How  Are  Governing  Devices  Lubricated? 
a-a.  Covering    of    Steam    Cylinders?      Covering 

OF  Other  Cylinders. 
h-h.  Pump  Packing. 
c-c.  Allowed  Makes. 
318     Electric  Pumps   (Triplex):— 

a.  Number  of  Boiler-Feed  Pumps,  Sizes,  Types. 
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Feed-Water   Heater* 


b.  Number  of  Drain  Pumps,   Sizes  and  Types. 

X.  Self-Oiling  Bearings. 

c.  Number  of  House  Pumps,  Sizes  and  Types. 

y.  Foundation,  How  Made?    Of  What  Material? 

d.  Number  of  Fire  Pumps,  Sizes  and  Types. 

Any  Special  Facing?    Supplied  by  Whom? 

e.  Number  of  Elevator  Pumps,  Sizes  and  Types. 

z.  Painting. 

/.    Number  of  Oil  Pumps,  Sizes  and  Types. 

a-a.  Guarantee. 

g.  Number   of   Circulating   Pumps,    Sizes    and 

319     Centrifugal,    Rotary    or   Turbine    Pumps: 

Types. 

a.  Number  of  Type. 

h.  Number  of  Brine  Pumps,  Sizes  and  Types. 

b.  Purposes  for  Which  They  Are  to  Be  Used. 

i.    Number  of  Ammonia  Pumps,  Sizes  and  Types. 

c.  Pressure  Against  Which  Pumps  Must  Work. 

j.    Number  of  Vacuum  Pumps,  Sizes  and  Types. 

d.  Suction  Lift. 

k.  Number  of  Air  Pumps,  Sizes  and  Types. 

e.  Number  of  Stages,  if  More  Than  One. 

I.    Sizes,  Diameter  and  Stroke  of  Cylinders. 

/.    Pipe  Inlet  and  Outlet  Sizes. 

m.  Speeds  Allowed. 

g.  Speeds  Allowed. 

n.  Pressures     Against     Which     Pumps     Must 

h.  Material  to  be  Pumped. 

Work. 

i.    If  Motor  Driven  : — 

0.  Suction  Lift. 

i-1.  Voltage. 

p.  Types,  Single  or  Double-Acting. 

i-2.  Direct    or    alternating-current?      If 

q.  Drive: — 

latter,  single-,  two-  or  three-phase 

q-1.  Maximum      speed      and      minimum 

and  number  of  cycles  per  second. 

speed. 

If    direct-current,    shunt    or    com- 

q-2. Horse  power  desired  of  motors. 

pound-wound? 

r.  Speed  Control: — 

i-3.  Is   motor  to  be   directly  coupled,   or 

r-1.  What   part   of    control   is   to   be   by 

mounted  on  shaft? 

field  regulation  and  what  part  by 

i-4.  Is  motor  to  be  belted?     If  so,  max- 

armature resistance? 

imum     and    minimum     speeds     of 

r-2.  Is    maximum    speed   to    be    obtained 

motor?     Who  supplies  belt?     Any 

with  weakened  field  and  no  resis- 

idler equipment?     Belt  tightener? 

tance  in  circuit? 

Chain  drive? 

s.  Motor: — 

i-5.  Types  and  makes  of  controllers.  Any 

s-1.  Voltage. 

automatic  control? 

s-2.  Direct    or    alternating-current?      If 

i-6.  If     motor     is     directly     coupled     or 

latter,  single,  two-  or  three-phase 

mounted    on   shaft,   is   support   of 

and  number  of  cycles  per  second? 

motor  to  be  part  of  pump  housing 

If    direct-current,    shunt    or    com- 

or frame,  or  is  a  separate  base  to 

pound-wound? 

be  built? 

s-3.  Is   motor   to   be   directly   coupled   or 

i-7.  Lubrication  of  motors. 

mounted  on  shaft? 

i-S.  Allowable  temperature  rise  of  motors 

s-4.  Is  motor  to  be  belted?     If  so,  max- 

under   maximum    operating    con- 

imum speeds  of  motor?     Who  sup- 

ditions. 

plies  belt?     Any  idler  equipment? 

i-9.  Are    motors     open    or    enclosed     or 

Belt  tightener?     Chain   drive? 

semi-enclosed  type? 

s-5.  Types     and    makes     of     controllers. 

i-10.  Approved  makes  of  motors. 

Any  automatic  control? 

/.    If  Steam  Driven    (Engine)  :— 

s-6.  If    motor     is     directly     coupled     or 

i-1.  Steam  pressure. 

mounted   on   shaft,    is    support   of 

j-2.  Speed  control. 

motor  to  be  part  of  pump  housing 

.7-3.  Lubrication. 

or  frame,  or  is  a  separate  base  to 

j-4.  Construction. 

be  built? 

j-5.  Approved  makes. 

s-7.  Lubrication  of  motors. 

k.  Air  Chamber?     Size  and  Number  and  Loca- 

s-8. Allowable  temperature  rise  of  motors 

tion  of  Pet  Cocks. 

under  maximum   operating   condi- 

I.   Material  of: — 

tions. 

l-l.  Casing. 

s-9.  Are    motors    open    or    enclosed    or 

1-2.  Impellor. 

semi-enclosed  types? 

1-3.  Vanes. 

s-10.  Approved  makes  of  motors. 

1-4.  Shafts. 

t.  Conditions  with  Cross-Head  or  Trunk  Pis- 

7H. Lubrication. 

tons. 

n.  Foundation,  How  Made?   Of  What-Material? 

n.  Materials: — 

Any  Special  Facing?   Supplied  by  Whom? 

u-1.  Linings. 

0.  Painting. 

u-2.  Rods. 

p.  Covering. 

M-3.  Pistons  or  plungers. 

q.  Guarantee. 

u-4.  Valves. 

320     Feed-Water   Heaters:— 

V.  Air  Chambers,  Size  and  Number  and  Loca- 

a. Open  or  Closed  Type? 

tion  OF  Pet  Cocks. 

b.  Capacity   in    Pounds    of    Water    Per    Hour 

tv.  Relief  Valves. 

From Degrees  to Degrees. 

For  Index  see  page  Jt9 


Feed-Water    Heaters 


STEAMFITTING 


Hot-Water    Tank 


c.  Pressure  of  Exhaust  Steam. 

h.  Check  Valves  on  What  Pipes? 

d.  Required  Feed- Water  Temperature. 

i.    Material. 

e.  Shall  Heater  be  Arranged  to  Allow  Steam 

j.    Trimmings. 

TO   Pass   Through   It    (Through   Heater) 

k.  Foundation,  How  Made?    Of  What  Material? 

OR  Shall  the  Heating  be  Done  by  Induc- 

Any Special  Facing?    Supplied  by  Whom? 

tion      (Dead-End     Heater)?       If  Latter, 

/.    Covering. 

Where  Shall  Vent  Be  Carried? 

■m.  Painting  op  Tank  and  Covering. 

/.    Material,  Cast-Iron  or  Steel. 

n.  Who   Makes   Cooling   Connections,   if  any, 

g.  Trimmings. 

TO  and  from  Tank? 

/(.  Foundation,  How  Made?    Op  What  Material? 

322     Combination     Heater,     Grease     Extractor,     Muffler 

Any  Special  Facing?    Supplied  by  Whom? 

Tank,   Return    Tank   and   Pump    Governor: — 

i  Covering. 

a.  Size,  Diameter  and  Length. 

j.    Painting  of  Heater. 

b.  Outlets. 

k.  Painting  of  Covering. 

c.  Open  Type  Heater:— 

Z.    Guarantee. 

c-1.  Is    governor    to     control    steam    to 

m.  Allowed  Makes. 

pumps  or  make-up  water? 

)i.  Size  Steam  Inlet  and  Outlet. 

c-2.  Is  overflow  to  be  float  controlled  or 

0.  Size  of  Overflow  or  Drain. 

sealed? 

p.  If  Open  Type  of  Heater: — 

c-3.  Are    returns    from    heating    system 

p-1.  Is     governor    to     control    steam    to 

to  come  back  to  combination  tank? 

pumps  or  make-up  water? 

c-4.  Are  high-pressure  drips  to  return  to 

p-2.  Is  overflow  to  be  float-controlled  or 

combination    tank?       If    so,    how 

sealed? 

controlled? 

29-3.  Is  heater  to  be  equipped  with  grease 

c-5.  Float  construction? 

extractor? 

c-6.  Any  filtering  chamber  required?     If 

p-4.  Are  returns  from  heating  system  to 

so,  filled  with  what  material? 

come  back  to  heater? 

d.  Pressure  of  Exhaust  Steam. 

p-5.  Are   high-pressure    drips    to    return 

e.  Required  Feed-Water  Temperature. 

to  heater?     If  so,  how  controlled? 

/.    Shall  Tank  Have  a  Manhole? 

p-6.  Float  construction? 

g.  Where     Shall    Drip    from     Oil-Separating 

p-7.  Any  filtering  chamber  required?    If 

Chamber  Run? 

so,  filled  with  what  material? 

h.  Vapor  Line  from  Tank  to  Be  of  What  Size? 

p-8.  Whence    is   suction   line   for   pumps 

h-1.  Vapor  line  runs  where? 

taken  and  what  is  its  size? 

i.    What  Other  Drip  Outlets  Are  Required? 

q.  If  Closed  Type: — 

j.    Whence  is   Suction   Line  for   Boiler   Feed 

g-1.  Is  water  or  steam  to  pass  through 

Pumps  Taken? 

coils? 

j-1.  What  is  size  of  suction  pipe? 

q-2.  What    number    of    square    feet    of 

k.  Material. 

heating    surface    per    rated    horse 

I.    Trimmings. 

power  is  required  with: 

m.  Foundation,  How  Made?   Of  What  Material? 

g-3.  Corrugated    copper    or   brass    tubes. 

Any  Special  Facing?      Supplied  by  Whom  ? 

g-4.  Straight  copper  or  brass  tubes. 

n.  Covering. 

(7-5.  Where    will    drip    from    heater    be 

0.  Painting  of  Tank. 

carried? 

p.  Painting  of  Covering. 

q-Q.  Horizontal  or  vertical  type  of  heat- 

q. Guarantee. 

er? 

r.  Allowed  Makes. 

r.  Does  Water  Require  Softening? 

323     Hot-Water    Tank:— 

321      Blow-Off  Tank:— 

a.  Number  of  Tanks. 

a.  Diameter  and  Length. 

b.  Diameter  and  Length. 

b.  Built  for  What  Working  Pressure? 

c.  Built  for  What  Working  Pressure? 

6-1.  Tested  to  what  pressure? 

c-1.  Tested  to  what  pressure? 

c.  How  Are  Contents  of  Tanks  to  Be  Cooled? 

d.  Heating  Element  to  Be  How  Constructed? 

c-1.  If  with  a  coil,  length  and  diameter 

d-1.  Header  or  return-bend  coil? 

of  pipe. 

d-2.  Brass,    copper,   iron   or   other  pipe? 

d.  Any  Pump  Governor? 

d-3.  Diameter    of    pipe    and    length    of 

d-1.  If  so,  kind  and  size. 

coil? 

e.  Manholes  Where? 

d-i.  Where  will  drip  be  discharged? 

/.    Size  and  Location  of: — 

e.  Manholes  Where? 

/-I.  Inlet  from  boilers. 

/.  Size  and  Location  of: — 

f-2.  Outlet  to  sewer  or  drain  pump. 

/-I.  Plumbers'  connections. 

/-3.  Other  drain  pipes, 

f-2.  Draw-off  connections. 

/.4.  Vapor  pipe. 

/-3.  Steam  and  drip  connections. 

g.  Size  of  Vapor  Pipe:— 

/-4.  How  is  coil  to  be  connected  through 

^-1.  Where  valved? 

head  of  tank  to  steam  supply? 

g-2.  How  finished  at  top? 

g.  Thermometer  Inserted  Where? 
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g-1.  Kind  of  thermometer  and  range? 
h.  How  Will  Temperature  op  Water  Be  Regu- 
lated AND  Through  What  Range? 

h-1.  If  automatically,  will  each  tank  have 
a    power-operated    valve    with    its 
own  thermostat,  or  will  one  ther- 
mostat be  used  for  both? 
i.    What  Pressure  of  Steam  is  to  be  Used  for 

Heating? 
j.    Material. 
k.  Trimmings. 
I.    Method  of  Support. 
m.  Covering. 
n.  Painting  Tank  and  Covering. 

324  Separate   Hot-Water  Heaters   (Not  Tanks)  :— 

a.  Number. 

b.  Diameter  and  Length. 

c.  Built  for  What  Working  Pressure? 

c-1.  Tested  to  what  pressure? 

d.  Amount  of  Heating  Surface  and  Character 

OF  Surface. 

e.  Allowable  Drop  of  Pressure  of  Water  in 

Passing  through  Heater. 
/.    Means  of  Access  to  Interior. 
g.  Size  and  Location  of: — 

g-1.  Plumbers'  connections. 
g-2.  Draw-off  connections. 
g~3.  Steam,  drip  and  vent  connections. 
h.  How  Will  Temperature  op  Water  Be  Regu- 
lated, and  Through  What  Range? 

h-1.  If     automatically,    will     each     tank 
have  a  power  operated  valve  with 
its    own    thermostat,    or    will    one 
thermostat  be  used  for  both? 
i.    Thermometer  Inserted  Where? 

i-1.  Kind  of  thermometer  and  range? 
j.    What  Pressure  op  Steam  is  to  be  Used  for 

Heating? 
k.  Material. 

I.  Trimmings. 

m.  Foundation,  How  Made?   Op  What  Material? 
Any  Special  Facing.^    Supplied  by  Whom? 

II.  Covering. 
0.  Painting. 

p.  Allowed  Makes. 

325  Back-Pressure  Valve: — 

a.  Number. 

b.  For  What  Sizes  of  Pipe? 

c.  Set  for  What  Pressure? 

d.  Noise. 

e.  Covering. 

/.    Guarantee. 

g.  Allowed  Makes. 

326  Reducing  Valves: — 

a.  Number  and  Locations  or  Uses. 

b.  Sizes  of  Pipes,  Inlet  and  Outlet. 

c.  Initial  and  Final  Pressures  Required. 

d.  NoisEiESS  Operation. 

e.  Leaks. 

/.    Method  op  By-Passing,  if  any. 

g.  Covering. 

h.  Guarantee. 

i.    Allowed  Makes. 

327  Grease   Extractor    (Separator) 

a.  Size  of  Pipe  on  Which  They  Are  to  Go? 

b.  Horizontal  or  Vertical? 


c.  Drain  Discharged  Where? 

c-1.  How  trapped  or  sealed? 
c-2.  Any  tank  required? 

d.  Trimmings,  any  Gage  Glass? 

e.  Material. 
/.  Covering. 
g.  Painting. 
h.  Guarantee. 

i.    Allowed  Makes. 

328  Steam    Separators: — 

a.  Pressure  for  Which  Designed? 

b.  Type;  Horizontal  or  Vertical? 

c.  If  Receiver  Type  is  Used,  Size  of  Receiver 

Required. 

c-1.  Any  gage  glass? 

d.  Size  of  Drip  and  Where  Discharged? 

d-1.  How  is  drip  tapped? 

e.  Material. 
/.  Trimmings. 
g.  Covering. 
h.  Painting. 

i.    Guarantee. 

j.    Allowed  Makes,  Types  of  Each  Make  to  be 
Stipulated. 

329  Pump  Regulators   (or  Governor)  : 

a.  For  What  Purpose  Required? 

a-1.  House  pumps? 

a-2.  Boiler-feed    pumps,    when    pumping 

returns? 
a-3.  Vacuum  pump. 
a-4.  Air  compressors. 

b.  Type  of  Regulators. 

c.  Construction  of  Floats,  if  of  Float  Type. 

d.  Adjustment    op    Regulators,    if    of    Spring 

Type. 

e.  By-Passing. 

/.  Size  of  Steam  Pipes  Which  They  Control. 
g.  For  Float  Type  of  Pump  Governors:— 

g-1.  Trimmings. 

g-2.  Painting. 

g-3.  Covering. 

g-i.  Foundation,  how  made?  Of  what 
material?  Any  special  facing? 
Supplied  by  whom? 

g-5.  Guarantee. 

g-6.  Allowed  makes. 
h.  For  Spring  Type: — 

h-1.  Guarantee. 

h-2.  Allowed  makes. 

330  Water   Weigher   or  Meter: — 

a.  Maximum,   Minimum,   and   Average   Quanti- 

ties OP  Water  to  Be  Measured. 

b.  Temperature. 

c.  Pressures    Under    Which    Apparatus    Must 

Work. 

d.  Size  Inlet,  Outlet,  and  Overflow  or  Drain. 

e.  By-Passing. 
/.    Type. 

g.  Where  it  is  to  Be  Located. 
/(.  Material. 
{.    Trimmings. 

j.    Foundation,  How  Made?  Of  What  Material? 
Any  Special  Facing?    Supplied  by  Whom? 
k.  Painting. 
I.   Covering. 
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TO.  Guarantee. 

n.  Allowed  Makes. 

331  Damper  Regulators: — 

a.  Number. 

b.  Size  of  Dampers  to  Be  Controlled. 

c.  Available  Water  Pressure. 

d.  Regulator   to    Operate   under   What    Vari- 

ations OF  Pressure? 

e.  Is    Regulator    to    Control    Anything    but 

Damper? 
/.    All    Chain    Pulleys   and    Erection    to    Be 

Furnished  by  Whom? 
g.  Who  Makes  Water  Connections? 
h.  Method  of  Support. 
i.  Guarantee. 
j.    Allowed  Makes. 

332  Exhaust    Heads: — 

a.  Sizes  of   Pipe  to   Which   They  Are  to   Be 

Attached. 
h.  Heads  to  be  Flanged  or  Screwed? 

c.  Size  of  Drains: — 

c-1.  Where  is  drain  discharged? 

d.  Material. 

e.  Method  op  Support. 
/.    Guarantee. 

g.  Allowed  Makes. 

333  Oil  Cabinets: — 

a.  Number  of  Oil  Tanks  to  Be  Held. 

b.  Capacity  op  Tanks. 

c.  Material. 

d.  Trimmings. 

e.  Painting. 

/.    Allowed  Makes. 

334  Trench  Plates: — 

a.  Material. 

b.  Method  of  Support. 

c.  Approximate    Length   and    Square   Feet   of 

Trench  Plates. 

d.  Allowable  Weight  per  Section. 

335  Trenches:— 

a.  Material. 

b.  Built  by  Whom? 

c.  Cleaned  Out  by  Whom? 

d.  Sizes  Shown  Where? 

e.  Depth? 

336  Boiler  Numbers: — 

a.  Material. 

b.  Who  Supplies  and  Installs  These? 

337  Injectors  and  Ejectors: — 

a.  Purpose. 

b.  Size  of  Inlet  and  Discharge. 

c.  Suction  and  Discharge  Pressures. 

d.  Steam  Pressure. 

e.  Location. 

/.  Type  of  Apparatus: — • 

/-I.  Single  or  double-tube? 

g.  How  IS  Drip  Carried  Away? 

h.  Material. 

I.  Method  of  Support. 

j.  Guarantee. 

k.  Allowed  Makes. 

338  High-Pressure    Steam    Connections:  — 

This    section   describes   high-pressure   steam    connec- 
tions.    The  following  matters  should  also  be  covered: 


a.  Method  of  Taking  Steam  from  Boilers. 

b.  Valving  of  Main  Boiler  Connections. 

6-1.  Bridge  along  boiler  main. 

c.  Connections  to  Auxiliary  Steam  Main  and 

Valving  of  Same. 

d.  Construction  of  Steam  Mains. 

d-1.  Expansion  loops  and  bends. 

e.  Installation  of  Steam  Separators. 
/.  Installation  of  Steam  Meter. 

g.  Connections  to  Engine  Header. 

g-1.  Expansion  bends. 
h.  Construction  of  Engine  Header. 
i.    Valving  of  Engine  Connections. 
i-1.  Emergency  stop  valves. 
j.    Dripping  of  Main  and  Connections. 
k.  Trapping  op  Drips  and  Discharging  Where? 
I.    Pump  Connections  from  Main  and  Auxiliary 

Steam  Lines. 
m.  Injector  Connections  to  Boilers. 
n.  Connections    to    Other    Apparatus    Which 

MAY  Be  Steam-Driven. 

0.  Connection  to  Heating  System. 
p.  Live  Steam  for  Manufacturing. 

In   connection   with  this    description  note  should  be 
made  further  of: — 
q.  Material. 
r.  Painting. 
s.  Covering. 

t.    Method  of  Support  of  Piping  and  Flanges. 
If   a  particular  method   of  making  joints    (such  as 
Van  Stone,  Walmanco,  Cranelap,  Cornell  weld,  etc.)    is 
wanted,  it  should  be  fully  described  here. 
339     Exhaust  Steam   Connections: — 

This  section  describes  low-pressure  steam  connec- 
tions from  engines,  pumps,  etc.,  to  heating  main  and 
to  outside  air  as  well  as  to  other  apparatus  in  which 
it  is  to  be  utilized,  and  under  this  heading  should  be 
noted : — 

a.  Method    op    Connecting   from    Engines    to 

Main. 

b.  Valving  of  Connections. 

c.  Dripping  of  Connections. 

d.  Connection  of  Main  to  Grease  Extractor, 

Heater,  or  Combination  Tank. 

e.  By-Passing  of   These   Pieces  of   Apparatus 

WHERE  Desired. 

/.  Connection  to  Atmospheric  Exhaust. 

g.  Connection  to  Heating  System. 

h.  Connection  to  Hot- Water  Heater. 

i.    Connection  to  Drying  Apparatus. 

j.  Connection  to  Other  Apparatus  Using  Low- 
Pressure  Steam. 

k.  The    Method    of     Connecting    Pump     Ex- 
hausts : — 

k-1.  Whether  into  the  same  main  as  en- 
gines, or  separate  main. 

1.  Back  Pressure  to  Be  Carried  on  Pump  Ex- 

hausts. 
VI.  Is  ANY   Separate   Grease   Extractor  to   Be 

Used? 
n.  How  Will  Exhaust  to  Outside  Air  Be  Run, 
AND  How  Supported? 
In   connection  with   this   description   note   should  be 
made  further  as  to  what  size  pipe  is  to  be  flanged  and 
what  screwed,  also: — 


For  Index  dee  page  4-9 


STEAMFITTING 


0.  Material. 

quired  by   special  heating  system 

Tp.  Painting. 

chosen? 

q.  Covering. 

6-4.  Where     shall     vacuum    pump,     air- 

r.  Method  of  Support. 

separating    tank,    vacuum    gover- 

nors, and  other  special  apparatus 

340     Drip  Piping: — 

be  located? 

Here  is  described  draining  of  high  and  low-pressure 

6-5.  Where  shall  vent  be  run  from  air- 

lines  and  apparatus:— 

separating    tank    if    any     is     in- 

a. Where  Shall  Steam  Drips  Be  Delivered? 

stalled? 

h.  Where    Shall    Dirty   or    Greasy    Drips    Be 

6-6.  Where    will    reduced    pressure    live 

Delivered? 

steam  be  introduced  into  system? 

c.  How  Shall  Drips  Be  Trapped  or  Sealed? 

c.  Material. 

d.  Howr      Shall      Following      Apparatus      Be 

d.  Painting. 

Drained  and  where  Shall  Drain  Go? 

e.  Covering. 

d-1.  Steam    Separator. 

/.  Method  of  Support  of  Mains. 

d-2.  Exhaust  heads. 

d-3.  Exhaust  riser  to  atmosphere. 

342     Condensers:— 

d-A:.  Exhausts     from     separate     engines 

a.  Number. 

and  separate  pumps. 

6.  Type. 

cZ-5.  Engine  cylinders. 

6-1.  Surface. 

d-Q.  Connection  to  throttle  valves  of  en- 

6-2. Barometric. 

gines. 

6-3.  Evaporative. 

d-1.  Hot-water   tank  or  heater   coils. 

c.  Material  of: — 

d-8.  Feed-water    heater    overflow     (open 

*c-l.  Shell. 

type). 

*c-2.  Tubes. 

d-9.  Feed-water  drain    (closed  type). 

*c-3.  Tube  plates. 

d-10.  Blow-off  tank. 

d.  Capacity. 

d-11.  Pump  pans. 

d-1.  Vacuum  required   at  full   rated   ca- 

d-12. Fly-wheel  or  dynamo  pits. 

pacity. 

d-13.  Indirect    heating    stacks    below    en- 

d-2. Temperature  of  water  supplied. 

gine-room  level. 

rf-3.  Quantity     of    water     supplied     per 

The  following  questions  should  also  be  covered: 

hour. 

e.  Material. 

d-A.  Number    of    pounds    of    steam    sup- 

/. Painting. 

plied. 

g.  Covering. 

e.  Connections:— 

h.  Method  of  Support. 

e-1.  Steam  connections  by  whom? 

i.  Location   of   Drip   Piping,   Whether   under 

e-2.  Water  connections  by  whom? 

OR  OVER  Floor,  Should  Be  Described: — 

e-3.  Electric   connections   by  whom? 

i-1.  Method  of  protection  desired. 

e-4.  Size  of  steam-supply  pipe. 

341     Heating  Systenm: — 

e-5.  Size  of  water-supply  pipe. 

a.  In  This  Section  the  Kind  of  Heating  Sys- 

e-6. Size  of  drain  pipe. 

tem      Desired      Is     to      Be      Described, 

e-1.  Whence  is  water  obtained? 

whether: — 

e.8.  Where  is  water  discharged? 

a-1.  Single-pipe,  up-feed,   with   or   with- 

/. Cooling  Surface:— 

out  air  lines. 

*/-l.  Material. 

a-2.  Single-pipe,      down-feed,      with      or 

*/-2.  Thickness  of  tubes. 

without  air  lines. 

*/-3.  Square  feet  of  cooling  surface. 

a-3.  Two-pipe  up  or  down  feed,  with  or 

g.  Air  and  Circulating  Pump. 

without   air  lines. 

(See  Sections  317,  318,  319,  Pumps  and  Motors). 

a-4.  Vacuum   heating    system,    single   or 

h.  Relief  Valve. 

double-pipe. 

i.    Thermometer. 

a-5.  Thermostatically  controlled  or  not? 

j.    Gages. 

a-6.  Modulation    of    heating    desired    or 

k.  What  Work  of  Other  Contractors  Is  Re- 

not? 

quired? 

a-7.  Hot-water      systems,      natural      or 

I.    Cleaning  : — 

forced    circulation? 

*l-l.    Inside  of  tubes. 

a-8.  Vapor  systems. 

H-2.    Outside  of  tubes. 

h.  Following  Questions  Should  Be  Answered: 

m.  Foundation  :    How  Made?     What  Material? 

6-1.  Who    pays    royalty,    if    any    is    re- 

Any Special  Facing?   Supplied  by  Whom? 

quired? 

V.  Painting. 

6-2.  What  pressure  is  to  be   carried   on 

0.  Covering. 

heating    main,    and    where    shall 

p.  Method  of  Support. 

this  pressure  be  measured? 

q.  Allowed  Makes. 

6-3.  Who    furnishes    such    special    appa- 

r. Re-Cooling  of  Circulating  Water: — 

ratus  and  appliances  as  may  be  re- 

r-1. Method  of  re-cooling. 
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Cooling  tower. 

Spray   nozzles. 

Air  blast. 
?--2.  Location  of  apparatus. 
r-3.  Capacity: — 

Quantity  of  water  to  be  circulat- 
ed and  cooled. 

Required  range  of  cooling. 

Extreme  weather  conditions. 

Usual  weather  conditions. 
r-4.  Connections: — 

Water  connections  by  whom? 

Power  connections  by  whom? 

Duct  connections  by  whom? 

Dampers. 
r-5.  Enclosure    of  tower. 
r-6.  Delivery   and   erection. 

Who   delivers   and   erects? 
r-1.  For    circulating    pumps,    fans    and 

motors  see  Sections  312,  317,  318, 

319. 
?'-8.  Foundation:      How     made?       What 

material?       Any     special    facing? 

Supplied  by   whom? 
?"  9.  Painting. 
r-10.  Covering. 
7'-ll.  Allowed  makes. 
r-12.  What  work   of   other   contractors   is 

required? 
343     Economizer: — 

a.  Location. 

b.  Type. 

c.  Method  of  Support. 

d.  Foundation:     How  Made?    What  Material? 

Any  Special  Facing?   Supplied  by  Whom? 

e.  Steam   Pressure  Carried. 

/.  Height  and  Diameter  of  Stack. 
g.  Grate  Surface  in  Boilers. 
h.  Fuel  Used. 
i.    Probable  Load  Conditions: — 

i-1.  Boiler  horse  power  of  plant. 
j.  Capacity: — 

i-1.  Quantity    of    water    circulated    per 
hour. 

j-2.  Probable  inlet  temperature. 

/-3.  Required  increase  in  temperature. 
*j-A.  Number    of    square   feet   of   heating 
surface. 
k.  Arrangement  of  Flue-Gas    Connections: — 

k-1.  Connection     to     and     from     smoke 
breeching. 

fc-2.  Shut-off  dampers. 

fc-3.  Enclosure  of  economizer. 
I.    Water  Connections: — 

l.l.  Size. 

1-2.  Material. 

/-3.  By  whom  made. 

?-4.  Relief  valve. 

?-5.  Discharge   from   relief  valve. 

l-Q.  Valving. 
H(.  Mason  Work: — 

m-1.  Any    mason   work? 

m-2.  Done   by   whom? 

m-3,  Material  supplied  by  whom? 


n.  Heating  Surface: — 
*n-l.  Material. 
*n-2.  Test. 

0.  Cleaning: — 

*o-l.  Method  of  cleaning  outside  surface. 
*o-2.  Method   of   cleaning   inside   surface. 
*o-3.  What  supplies  power? 
*o-4.  Who    makes    steam,    electric,    water 

or  air  connections? 
*o-5.  Means  for  removal  of  soot. 
*o-6.  Means  for  removal  of  scale, 
p.  Details: — 

*p-l.  Tubes,      material,      diameter      and 

length. 
*p-2.  Headers,     material,     diameter     and 

length. 
*p-3.  Joints,  how  made? 
*p-4.  Provision  for   expansion. 
*p-5.  Scrapers;  material.     How  renewed? 

How   operated? 
*p-Q.  Blowing-off. 
q.  Allowed  Makes. 

344  Steam    During   Construction: — 

a.  What   Temporary   Heat   Will   Be   Required 

and  Where? 
h.  How   Shall   Change  Be  Made  for  Connec- 
tion and  Disconnection  of  Radiators? 

c.  What  Other  Steam  Will  Be  Required? 

c-1.  For  pumping. 
c-2.  For  hot  water. 

d.  Who  Will  Operate  Boilers? 

e.  Who  Will  Remove  Ashes? 

/.  Who  Will  Keep  Piping  in  Repair? 

g.  Who  Will  Supply  Fuel? 

h.  Who  Shall  Decide  Whether  Steam  Is  to  Be 

Kept  on  All  Night  or  Not? 
i.    What   Rate  of  Wages   Shall   Be  Paid   for 

Engineer,  Fireman  and  How  Long  Will 

A  Regular  Day's  Work  Be? 

345  Instruments,    Tools   and   Supplies: — 

What  part  of  the  following  will  be  required?     De- 
tails should  accompany  list. 
a.  Firing  Tools: — 

a-1.  Length,    thickness    of    handles    and 
tools  required. 
h.  Ash  Cans. 

c.  Engine  Indicators. 

d.  Anemometers. 

e.  Flue-Gas  Thermometers. 
/.  Test  Gages. 

g.  Draft  Gage. 

h.  Steam-Flow  Meter. 

i.    CO.,  Recorder. 

j.    Recording  Low-Pressure  Steam  Gage. 

k.  Recording  High-Pressure  Steam  Gage. 

1.  Oil  Filter  Capacity. 

m.  Allowed  Makes  of  Each  of  the  Above. 

346  Central  Oiling  System: — 

a.  What  It  Is  Intended  to  Perform. 
h.  Limits  of  This  System. 

c.  Who  Supplies  Lubricators  and  Sight  Feeds? 

d.  Where  Is  Reservoir  to  Be  Located? 

e.  How  Is  Reservoir  to  Be  Filled? 

e-1.  How  cleaned  out  and  emptied? 

f.  Run  of  Piping  and  Means  of  Cleaning? 
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g.  Material. 

h.  Trimmings. 

i.  Method  of  Support. 

j.  Guarantee. 

k.  Allowed  Makes. 

347  Forced-Draft  Blowers: — 

a.  Horse     Power    of     Boilers     Required     and 

Rated. 
h.  Grate  Surface,  Size  and  Openings. 

c.  Quality  of  Fuel  to  Be  Burned. 

d.  Type  and  Speed  of  Blowers. 

e.  Steam   Pressure  or  Electric  Voltage,  Etc. 

(See  Fans,  Section  312.) 
/.  Possible  Location  of  Blowers. 
g.  Whence  Is  Air  to  Be  Drawn? 
h.  Are    Blowers    to    Operate   in    Conjunction 

with  Damper  Regulator? 
i.    Material. 
j.  Painting. 
k.  Method  of  Support. 
I.    Guarantee. 
m.  Allowed  Makes. 

348  Work  by   Other  Contractors: — 

a.  What     Plumbing     Work     Is     Required     by 

Steamfitter  for: — 

a-1.  Damper  regulator. 

a-2.  Blow-off   tank   coils. 

a-3.  Drains  from  pumps. 

0-4.  Outlet  in  sewer  for  blow-off. 

b.  What  Electrical  Connections  Are  Needed 

BY  Steamfitter? 

Motor  Connections  for: — 

Ventilating  fans, 

Pumps, 

Blowers, 

Thermostat  alarms. 

c.  Mason  Work: — 

Cutting   of   holes. 
Trench  building. 
Patching. 
Foundations. 

STEAM  ENGINES 

400  Number  of  Engines. 

401  Location  of  Plant. 

402  Character  of  Building. 

403  Type:— 

a.  High-Speed. 
h.  Slow-Speed. 

c.  Single-Cylinder. 

d.  Compound. 

e.  Single- Valve. 
/.  Four- Valve. 
g.  Corliss  Type. 

404  Side  Crank   or  Center-Crank  Type? 

405  Purpose   for  which   Engines  Are  to  Be  Used. 

406  Engines  to  Be  Attached  to  Driven    Apparatus   how? 

a.  Directly  Connected. 
h.  Directly  Coupled. 

c.  Belted. 

d.  Coupled  to  Shaft. 

407  Cylinder    Inside   Diameter    ^minimum). 

408  Length  of  Stroke. 

409  Speed. 


410  Steam   Pressure   at  Engine   Throttle. 

411  Back  Pressure  at  Engine  Exhaust. 

412  Required   Capacity. 

413  Required  Overload  Capacity,  Amount  and  Period. 

414  Painting. 

415  Speed    Regulation:— 

a.  How  Measured? 

416  Speed    Variation    Allowed    under    Sudden    Varia- 

tions  of   Speed. 

417  Speed    Variations    allowed   under    Gradual   Varia- 

tions of  Speed. 

418  From  what  Percentage  of  Full  Load  to  what  Per- 

centage  of  Full  Load? 

419  Any  Requirement  as  to   Variation    from   Constant 

Angular      Velocity      during      each      Revolution? 
(A.  C.  Work.) 

420  Noise  and  Vibration. 

a.  How  Determined? 

b.  Amount  Permitted. 

421  Tests  and  Inspections. 

a.  Where  Made? 
6.  How  Made? 

c.  By  Whom? 

d.  Who  Pays  Expenses  of  Trips  to  Factory? 

e.  Any  Charge  for  Inspection? 

/.  Who    Pays    for    Fuel,    Oil,    and    Operating 

Care  during  Acceptance  Run? 
g.  Who  Supplies  Load  for  Test? 
h.  Who  Makes  Connections? 
i.    What  Will  Be  Covered  by  Test  at  Shop? 
j.    What  Will  Be  Covered  by  Test  after  Erec- 
tion? 

j-1.  Economy  guarantees. 

Regulation. 
-3.  Capacity. 
y-4.  Overload  capacity. 

Noise  and  vibration. 
-6.  Valve   adjustment. 

Steam  tightness  of  pistons. 
^-8.  Steam  tightness  of  valves. 
Mechanical  Connections  to  Driven  Apparatus. 

a.  Directly  Connected  to  a  Dynamo: — 
a-1.  Who  will  press   armature  on  shaft? 
a-2.  Where  will  armature  be  pressed  on 

shaft? 
a-3.  Who  furnishes  key? 
a-4.  Who  furnishes  gage  for  shaft? 
a-5.  Who  furnishes  dynamo  shaft? 

b.  If  Directly  Coupled  to  a  Dynamo: — 
b-1.  Who       furnishes       coupling       (both 

halves)  ? 
b-2.  Who  furnishes  dynamo  shaft? 
6-3.  Will    dynamo    armature    be    shipped 

to  engine  manufacturer? 
6-4.  Who    pays    for    shipping    armature 

and   shaft  from   engine   works   to 

engine  room? 

c.  Whether    Dynamo    is    Directly    Connected 
or  Coupled: — 

c-1.  Who   furnishes  key? 
c-2.  Who  furnishes  gage  for  shaft? 
c-3.  Who   furnishes    sub-base,    if    any    is 
required? 
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c-4.  Who  furnishes  sole  plates  if  any  are 

e.  Connecting  Rod:— 

required? 

e-1.  *Length. 

c-5.  Who   furnishes   holding-down  bolts? 

e-2.  *  Cross-sectional    area. 

c-6.  Who  furnishes  outboard  bearing? 

e-3.  *Method   of  securing  to   cross-head. 

c-7.  Who  fits  field  frame  to  sub-base  or 

e-4.  *Method  of  securing  to  crank. 

sole  plate  at  job? 

e-5.  *Means  of  adjustment. 

c-8.  Who   is    to   be   responsible   for   mis- 

e-6. Material. 

takes   in  fitting   dynamo  parts  to 

e-1.  Finish,     polished,     or     ground,     or 

engine  parts? 

rough.     If  any  casting,  shall  it  be 

d.  If  Engine  Is  Belted  to  Dynamo  or  Shaft:— 

filled  only  or  filled  and  painted? 

d-1.  How  is  belt  to  be  kept  tight? 

/.  Crank  and  Pin:— 

d-2.  Diameter      and     face      of      driving 

/-I.     Diameter    and    length    of    pin. 

wheel. 

/-2.  *Type  of  crank. 

Diameter  and  face  of  driven  pulley. 

/-3.  *How  counter-weighted? 

d-2,.  Distance  between  belt  centers. 

/-4.  *How  balanced? 

d-4.  Will  drive  be  with  tight  side  on  top 

/-5.     Material. 

or  below? 

/-6.     Finish,     polished,     or     ground,     or 

d-5.  Will  belt  be  below  floor  in  any  part? 

rough?  If  any  casting,  shall  it  be 

Who  makes  pit? 

filled   only  or   filled  and  painted? 

How  will  pit  be  drained? 

g.  Main   Bearings: — 

Where  will  drain  discharge? 

g-1.  *Diameter  and  length. 

Material   of  pit? 

g-2.  *Oiling  system: — 

d-6.  Any  guard  rail  around  belt? 

Self-oiling    bearing? 

d-1.  Any  guard  rail  around  pit? 

5^-3.  *How    re-lined? 

d-8.  How    will    static   electricity   be    col- 

Removable shells. 

lected  from  belt? 

5^-4.  *  Adjustments: — 

d-9.  Who   supplies  belt? 

For   alignment? 

d-10.  Who   installs  belt? 

For    wear? 

Width    of    belt? 

h.  Shaft: — 

How  is  joint  in  belt  to  be  made? 

h-1.  *Diameter  and  length. 

Thickness. 

h-2.  *Material. 

Material. 

/i,-3.     Finish,     polished,     or    ground,     or 

Allowed  makes. 

rough.     If  any  casting,  shall  it  be 

423     Construction    Details 

filled  only  or  filled  and  painted? 

Note:   Items  which  are  starred    (or  preceded  by  an 

/i-4.  *Provision  for   preventing  oil  from 

asterisk)   may  be  specified,  or,  preferably,  may  be  left 

traveling  along  shaft. 

for  the  engine  builder  to  specify.     They  are  noted  here 

i.    Fly-Wheel:— 

to  call  attention    to  the  necessity  of  definite  knowledge 

i-1.      Number  per  engine. 

on  these  points  before  placing  a  contract. 

i-2.    *Diameter. 

a.  Cylinders:— 

i-3.    *  Weight. 

a-1.     Material. 

i-A.    *How  secured  to  shaft? 

a-2.     Finish    of    cylinder    and   head   and 

i-5.    *Balance. 

valve   chest. 

i-<6.    *Finish. 

a-3.     Covering  cylinder  barrel  and  head. 

i-1.    *Material. 

a-4.  *Method  of  support. 

j.  Governing   Device:— 

a-5.     Blow  holes  in  casting. 

j-1.  *Type    of    governor. 

a-6.     Provision    for    re-boring. 

j-2.  *Detail  of  construction. 

a-1.     Draining. 

y-3.  *Method  of  adjustment  for  diff'erent 

h.  Pistons:— 

speeds. 

6-1.  *Type. 

j-A.     If  eccentrics  are  used,  are  there  to 

6-2.  *Kind  of  rings. 

be    one  or  two? 

6-3.  *How  secured  to  rod? 

;/-5.  *  Lubrication. 

6-4.     Steam   tightness. 

j-Q.     Shields   for   prevention   of   spatter- 

6-5.    Material. 

ing  of  oil. 

c.  Piston  Rod: — 

j-1.  *  Provision   for  wear. 

c-1.     Material. 

k.  Valves: — 

c-2.  *Diameter. 

fc-1.  *Type. 

c-3.     Packing  of  stuffing  box. 

k-2.  *Number   per   engine. 

c-4.  *How  connected  to  crosshead? 

/c-3.  *Means  of  adjustment. 

d.  Cross-Head: — 

k-A.  *Method   of   control. 

d-1.  *Type. 

A;-5.  *  Steam  tightness. 

d-2.  *Method  of  adjustment. 

Means  of  preserving  steam  tight- 

d-2,. *Method  of  lubrication. 

ness. 

d-L  *Area. 

fc-6.  *Lubrication. 

d-h.  *Diameter  and  length  of  pin. 

k-1.  *Range  of  cut-off. 
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A;-8.     Material. 
/f-9.     Finish. 
.  k-10.     If  superheated  steam  is  to  be  used, 
are  valves   suitable? 
I.    Frame: — 

l-l.    *Type. 
1-2.    *Material. 

Z-3.    *Finish,     polished,     or    ground,     or 
rough.      If   any    casting,    shall    it 
be  filled  only  or  filled  and  painted? 
1-4.  Painting. 
m.  Foundations  : — 

m-1.    Dimensions. 
TO-2.    Material. 
m-3.    Who  builds? 
TO-4.    Insulation  from  building. 
TO-5.    Who   supplies   bolts,   nuts   and   an- 
chors, sleeves  and  template? 
m-6.    Are  bolts,   etc.,   to  be   shipped  be- 
fore  engines? 
m-7.    Who   sets   template? 
m-8.    Who  does  grouting? 
m-9.    Is  base  to  be  filled? 
TO-10.    Sheet  piling. 
m-11.    Piling. 
m-12.  Water-proofing, 
n.  Excavation: — • 

n-1.  Who  makes? 

n-2.  Who    removes    dirt   and   rubbish? 
n-S.  Who  cleans  up  after  completion? 
0.  Throttle  Valve: — 

0-1.  Type,     standard     weight     or     extra 

heavy?     Flanged  or  screwed? 
0-2.  If  flanged,  who  supplies  companion 

flange? 
0-3.  Any  by-pass? 
0-4.  Any  drip? 
0-5.  Allowed  makes. 
0-6.  Finish. 
p.  Relief  Valves: — ■ 
p-1.  Size. 
p-2.  Type. 

p-3.  Allowed  makes. 
p-4.  Finish. 
q.  Cylinder  Lubricators: — 

q-1.  Types — force-feed,  sight-feed,  hand- 
pump. 
q-2.  Size. 
q-B.  Finish. 
q-4.  Allowed  makes. 
q-5.  Who  erects  lubricators? 
q-6.  Any  graphite  to   be  used   as   lubri- 
cant? 
q-7.  Any  special  feeding  devices? 
r.  Engine  Lubrication: — ■ 

r-1.  Any   central   system? 

r-2.  Type. 

r-3.  Size   of  feeds. 

r-4.  Piping,  material  and  flnish. 

r-5.  Size  and  type  of  filter. 

r-6.  Size   and   type   of   separate   storage 

tank,  if  any? 
r-1.  Means   for   re-circulation. 
r-8.  Any  grease  cups? 
r-9.  Type  and  capacity  of  grease  cups. 


r-10.  Allowed  makes, 
s.  Engine  Indicator: — 

s-1.  Any  required? 
s-2.  Supplied  by  whom? 
s-3.  Type. 

s-4.  Allowed  makes. 
s-5.  Finish. 
t.  Indicator  Piping: — 
*-l.  Material. 
t-2.  Finish. 
t-3.  Diameter. 
t-4.  Valving. 
u.  Steam  Piping  Connections: — 
u-1.     Who  supplies? 
M-2.  *Size  steam  and  exhaust. 
tt-3.  *Size  drip  piping. 
u-4.  Who  is  responsible  for  clean?  \g  out 

piping? 
u-5.  Who  is  responsible  for  insuj  /ig  dry 

steam? 
n-6.  Where    will    exhaust    steam    be    de- 
livered? 
4     General    Notes: — 

a.  Opening  for  Delivery  of  Plant? 

b.  Engineer's  Services  to  Operate  Plakt. 

c.  Location  of  Engine  Room. 

d.  Ventilation  of  Engine  Room. 

e.  Head  Room. 

/.    Level  of  Engines  Compared  to  Drip  Tank. 

TURBINES 

450  Turbines. 

Steam  turbines  are  steam  engines;  hence  the  Speci- 
fication Digest  for  engines  applies  largely  to  the  speci- 
fication of  turbines.  Of  the  preceding  sections,  these 
numbers  apply  directly  and  may  be  used:  400,  401,  402, 
405,  406  (see  note  as  to  gear  drive),  409,  410,  411, 
412,  413,  414,  415,  416,  417,  418,  420,  421,  422,  sub- 
headings g,  h,  j,  m,  n,  o,  p,  r,  u   under  423,  424. 

Additional  matters  which  should  be  considei'ed  are: 

451  Type:— 

a.  Single  or  Multi- Stage? 
h.  Impulse  or  Reaction? 

452  Any    Steam    to    Be    Taken    Out    for    Other    Pur- 

a.  Heating. 

h.  Manufacturing. 

c.  Pressure  Required. 

d.  How  Is  Quantity  to  Be  Compensated  for? 

d-1.  Automatically  or  hand  controlled? 

e.  Quantity  Required: — ■ 

e-1.  Probable    steam    requirement    curve. 
e-2.  Probable  load  curve. 

453  Allowed    Makes    of    Turbines. 

454  Gearing    (With    Impulse    Type)  : — 

*a.  Helical  Gear. 
*b.  Spiral  Gear. 
*c.  Worm  Gear. 
*d.  Chain  Drive. 
*e.  Enclosure  of  Gear. 
*/.  Lubrication  of  Gear. 
g.  Noiseless  Operation  of  Gear. 
*h.  Method  of  Compensating  for  Wear. 
*i.    Material. 
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Speed  Variation 


455     Casing:— 

g.  Painting. 

*a.  Material. 

h.  Foundation. 

■"b.  Joints. 

i.    Who  Makes  Connections  to  and  from? 

*c.  Bolting. 

j.    Relief  Discharges  Where? 

d.  Absence  of  Leakage. 

*k.  Make-Up  Boiler-Steam  Connection. 

*e.  Finish  op  Inside  Faces. 

k-1.  Enters  where? 

*/.  Finish  op  Outside  Faces. 

k-2.  Supplied  by  whom? 

*g.  Location  of  Jets. 

k-3.  How  controlled? 

h.  Number  op  Jets. 

I.    Allowed  Makes  op  Accumulators. 

456     Nozzles:— 

*a.  Material. 
*6.  Number. 

INTERNAL-COMBUSTION     ENGINES 

*c.  Type. 

500 

Number. 

*d.  How  Controlled? 

501 

Location   of   Plant. 

*e.  How  Supplied  with  Steam? 

502 

Character   of   Building. 

*/.    Method  op  Support. 

503 

Allowed   Makes. 

457     Exhaust   Outlet:— 

504 

Type:- 

a.  Type. 

a.  Vertical. 

b.  Number. 

6.  Horizontal. 

c.  How  Controlled? 

c.  Suction. 

d.  Material. 

d.  Pressure. 

e.  Method  op  Support. 

e.  Two  or  Four-Cycle. 

/.    Finish. 

/.    Single  or  Double-Acting  Cylinders. 

458     Buckets:— 

g.  Number  op  Cylinders. 

*a.  Material. 

505 

Gas    or   Fuel   on    Which    Engine   Shall    Operate:— 

*6.  Section. 

a.  Producer. 

*c.  How  Held  to  Rotor? 

6.  Natural. 

*d.  How  Renewed? 

c.  Illuminating. 

*e.  Clearance. 

d.  Gasoline. 

*/.  Clearance  Measurement. 

e.  Kerosene. 

*g.  How  Is  Leakage  Prevented? 

/.    Oil. 

*-h.  Finish. 

g.  Effective  Heat  Units  in  Gas. 

459     Rotor:— 

h.  Maximum  Percentage  of  Hydrogen. 

*a.  Material. 

i.  Maximum  Percentage  op  Impurities. 

*b.  How  Held  to  Shaft? 

506 

General    Notes:— 

*c.  How  Balanced? 

a.  Opening  for  Delivery  of  Plant? 

*d.  Diameter. 

6.  Engineer's  Services  to  Operate  Plant. 

*e.  Thickness. 

c.  Location  op  Engine  Room. 

*/.    Peripheral  Speed. 

d.  Ventilation  of  Engine  Room. 

*g.  How   Is   Balance    Obtained   with    Unequal 

e.  Head  Room. 

Expansion  of  Rotors  in  Multi-Stage  Tur- 

507 

Purpose   for   Which  Engines  Are  to  Be  Used. 

bine? 

508 

Engines    to    Be    Attached    to    Driven    Apparatus, 

*/).  How    Is    Oil    Prevented    prom    Travelling 

How? 

Along  Shaft  prom  Bearings? 

a.  Directly  Connected. 

460     Accumulator: — 

6.  Directly   Coupled. 

(If  exhaust-steam  turbine  is  used.) 

c.  Belted. 

a.  Type  op  Accumulator. 

d.  Coupled  to  Shaft. 

b.  Capacity:— 

509 

Cylinder   Inside   Diameter    (Minimum). 

6-1.  Average  quantity  of  exhaust  steam 

510 

Length   of  Stroke. 

supplied. 

511 

Speed. 

6-2.  Minimum  quantity  of  exhaust  steam 

512 

Gas  Pressure:— 

supplied. 

a.  Will  Engine  Create  Its  Own  Suction? 

6-3.  Maximum  quantity  of  exhaust  steam 

6.  Will  Gas  Be  Delivered  under  Pressure? 

supplied. 

513 

Required    Capacity. 

6-4.  Probable    load    curve    of    supplying 

514 

Required  Overload  Capacity,  Amount  and  Period. 

apparatus. 

515 

Painting. 

6-5.  Probable     load     curve     of     exhaust- 

516 

Speed   Regulation: — 

steam   turbine. 

a.  How  Measured? 

6-6.  What  part   of   exhaust   steam   from 

6.  How  IS  Speed  Regulation  Obtained  at  Light 

other  apparatus  will  be  available? 

Load? 

*e.  Dimensions. 

c.  How  IS  Speed  Regulation  Obtained  at  Heavy 

*d.  Material. 

Load? 

*e.  Method  of  Support. 

517 

Speed    Variation    Allowed    under    Sudden    Varia- 

/. Covering. 

tions    of    Speed. 
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518     Speed    Variation    Allowed    under    Gradual    Varia- 

d-A. Distance  between  belt  centers. 

tions   of   Speed. 

d-5.  Will  drive  be  with  tight  side  on  top 

519     From    What    Percentage    of    Full    Load    to    What 

or  below? 

Percentage   of  Full  Load? 

d-Q.  Will  belt  be  below  floor  in  any  part? 

520     Any  Requirement   as   to   Variation   from  Constant 

Who  makes  pit? 

Angular     Velocity     during      Each     Revolution? 

How  will  pit  be  drained? 

(A.  C.   Work.) 

Where  will  drain  discharge? 

521      Noise    and    Vibration:— 

Material  of  pit? 

a.  How  Determined? 

d-1.  Any  guard  rail  around  belt? 

b.  Amount  Permitted. 

cZ-8.  Any  guard  rail  around  pit? 

522     Tests  and   Inspections: — 

d-d.  How   will    static    electricity    be    col- 

a. Where  Made? 

lected  from  belt? 

b.  How  Made? 

rf-lO.  Who  supplies  belt? 

c.  By  Whom? 

d-\l.  Who  installs  belt? 

d.  Who  Pays  Expenses  of  Trips  to  Factory? 

Width  of  belt? 

e.  Any  Charge  for  Inspections? 

How  is  joint  in  belt  to  be  made? 

/.    Who    Pays    for    Fuel,    Oil   and    Operating 

Thickness. 

Care  During  Acceptance  Run? 

Material. 

g.  Who  Supplies  Load  for  Test? 

Allowed  makes. 

h.  Who  Makes  Connections? 

524     Cylinders:— 

i.    What  will  Be  Covered  by  Test  at  Shop? 

a.     Material. 

j.    What  will  Be  Covered  by  Test  after  Erec- 

6. *Method  of  Cooling. 

tion? 

c.  *Method  of  Support. 

ji'-l.  Economy  guarantees. 

d.     Blow  Holes  in  Castings. 

j-2.  Regulation. 

e.     Lubrication. 

i-3.  Capacity. 

/.    *  Clearance. 

i-4.  Overload    capacity. 

g.  *  Scavenging. 

i-5.  Noise  and  vibration. 

h.  *  Location  of  Igniter  Plugs. 

j-Q.  Valve  adjustment. 

i.      Finish  of  Heads. 

523     Mechanical    Connections    to   Driven    Apparatus: — 

j.     Finish  of  Barrels. 

a.  If  Direct-Connected  to  a  Dynamo: — 

525     Piston:— 

a-1.  Who  will  press  armature  on  shaft? 

a.  *Type. 

a-2.  Where  will  armature  be  pressed  on 

6.  *How  Secured  to  Rod? 

shaft? 

C.    *C00LING. 

a-3.  Who  furnishes  key? 

d.    Material. 

a-4.  Who  furnishes  gage  for  shaft? 

e.     Finish. 

a-5.  Who  furnishes  dynamo  shaft? 

526     Piston  Rod:— 

b.  If  Directly  Coupled  to  a  Dynamo: — 

a.  *  Material. 

b-1.  Who     furnishes     coupling?        (Both 

6.  *Dimensions. 

halves). 

c.  *Packing  of  Stuffing  Box  if  Double-Acting. 

6-2.  Who  furnishes  dynamo  shaft? 

d.  *Cooling,  if  Double-Acting. 

6-3.  Will  dynamo  armature  be  shipped  to 

e.  *How  Connected  at  Each  End? 

engine  manufacturer? 
6-4.  Who    pays    for    shipping    armature 

527     Cross-head:— 

a.  *Type. 

and   shaft  from   engine   works   to 

6.  *Method  of  Adjustment. 

engine  room? 
c.  Whether  Dynamo  is  Directly  Connected  or 

c.  *Method  of  Lubrication. 

d.  *Area. 

Coupled  :^ 

c-1.  Who  furnishes  key? 

c-2.  Who   furnishes   gage   for   shaft? 

e.  *Diameter  and  Length  of  Pin. 

528     Connecting    Rod  :— 

c-3.  Who   furnishes    sub-base,    if   any    is 

required? 
c-4.  Who    furnishes    sole    plates,    if   any 

are  required? 
c-5.  Who   furnishes   holding-down   bolts? 

a.  *Length. 

6.  *Cross-Sectional  Area. 

c.  *Method  of  Securing  to  Cross-Head. 

d.  *Method  of  Securing  to  Crank. 

e.  *Means  of  Ad-iustment. 

c-6.  Who  furnishes  outboard  bearing? 
c-1.  Who  fits  field  frame  to  sub-base  or 

sole  plate  at  job? 
c-8.  Who    is   to   be   responsible   for  mis- 

/.     Material. 

g.     Finish,  Polished,  or  Ground,  or  Rough.    If 

ANY  Casting,  Shall  it  Be  Filled  Only  or 

Filled  and  Painted? 

takes    in   fitting    dynamo   parts  to 
engine  parts? 

529     Crank   and   Pin:  — 

a.     Diameter  and  Length  of  Pin. 

d.  If  Engine  is  Belted  to  Dynamo  or  Shaft: — 

6.  *Type  of  Crank. 

d-1.  How  is  belt  to  be  kept  tight? 

c.  *How  Counter-Weighted? 

d-2.  Diameter  and  face  of  driving  wheel. 

d.  *How  Balanced? 

d-2,.  Diameter  and  face  of  driving  pulley. 

e.     Material. 
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/.  Finish,  Polished,  or  Ground,  or  Rough.  If 
ANY  Casting,  Shall  it  Be  Filled  Only  or 
Filled  and  Painted? 

530  Main  Bearings: — 

a.  *Diameter  and  Length. 

b.  *Oiling  System: — 

Self-Oiling  Bearing? 

c.  *How   Re-Lined? 

Removable  Shells. 

d.  *  Adjustment: — 

For  Alignment? 
For  Wear? 

531  Shaft:— 

a.  *  Diameter  and  Length. 

b.  *  Material. 

c.  Finish,  Polished,  or  Ground,  or  Rough.    If 

ANY  Casting,  Shall  it  Be  Filled  Only  or 
Filled  and  Painted? 

d.  *  Provision  for  Preventing  Oil  from  Travel- 

ling along  Shaft. 

532  Fly- Wheel:— 

a.  *DlAMETER. 

b.  Number  per  Engine. 

c.  *  Weight. 

d.  *How  Secured  to  Shaft? 

e.  *Balance. 
/.  *Finish. 
g.  *  Material. 

533  Governing   Device: — 

a.  *Type  of  Governor. 

b.  *Detail  of  Construction. 

c.  *  Method     of     Adjustment     for     Different 

Speeds. 

d.  '"Lubrication. 

e.  Shields   for  Prevention   of   Spattering  of 

Oil. 
/.    *Provision  for  Wear. 

534  Frame: — 

a.  *Type. 

b.  *Material. 

c.  *Finish,  Polished,  or  Ground,  or  Rough.    If 

ANY  Casting,  Shall  it  Be  Filled  Only  or 
Filled  and  Painted? 

d.  Painting. 

535  Foundations: — 

a.  Dimensions. 

b.  Material. 

c.  Who  Builds? 

d.  Insulation  from  Buildings: — 

Bolts,  Nuts,  and  Anchors,  Sleeves. 

e.  Template. 

/.  Are  Bolts,  Etc.,  to  Be  Shipped  before  En- 
gines? 
g.  Who  Sets  Template? 
h.  Who  Does  Grouting? 
i.    Is  Base  to  Be  Filled? 

536  Excavation: — 

a.  Who  Makes? 

b.  Who  Removes  Dirt  and  Rubbish? 

c.  Who  Cleans  up  After  Completion? 

537  Ignition:— 

a.  Type. 

b.  How  Many  Sources  of  Supply? 

c.  Single    or     Multiple     Igniters    in     Each 

Cylinder? 


d.  Ignition  Wiring  by  Whom? 

e.  Sources  of  Supply  by  Whom? 
/.  *ls  Timing  to  Be  Adjustable? 
g.  *  Cooling. 

h.  *Removal  and  Renewal. 
i.    *  Material. 

538  Water    Cooling:— 

a.  *  System. 

b.  *  Manifold  by  Whom? 

c.  Who  Supplies  Valves  on  Inlet  and  Outlet? 

d.  *Quantity  Needed  at   What   Temperature? 

e.  *Pressure  Needed. 
/.    Discharge  Where? 

539  Valves:— 

a.  *Type. 

b.  *How  Controlled? 

c.  *  Removable  Cages. 

Any  Spare  Valves  and  Cages? 

d.  *How  Cooled? 

e.  *Material. 

/.    *How  Held  from  Dropping  into  Cylinder? 
g,  *  Where  are  Valves  Located? 
h.  *Where  is  Mixture  Controlled? 
i.    *How  IS  Mixture  Controlled? 

540  Cylinder  and   Engine  Lubrication: — 

a.  Cylinder  Lubricators: — 

a-1.  Types:— 

Force-feed. 

Sight-feed. 

Hand-pump. 
a-2.  Size. 
a-3.  Finish. 
a-4.  Allowed  makes. 
a-5.  Who  erects  lubricators? 
a-6.  Any  graphite  to  be  used? 
0.-7.  Any  special  feeding  devices? 

b.  Engine  Lubrication: — 

6-1.  Any  central  system? 

6-2.  Type. 

6-3.  Size  of  feeds. 

6-4.  Piping,  material  and  finish. 

6-5.  Size  and  type  of  filter. 

6-6.  Size   and   type   of   separate   storage 

tank,  if  any. 
6-7.  Any  grease  cups? 
6-8.  Type  and  capacity  of  grease  cups. 
6-9.  Allowed  makes. 

c.  Means  for  Re-Circulation. 

541  Piping: — 

a.  Limits  to  Which  Engine  Contractor  Goes 
With  : — 

a-1.  Gas-supply  piping. 

a-2.  Air-supply  piping. 

a-3.  Gas-exhaust  piping. 

a-4.  Water-supply  and  drip  piping. 

a-5.  Oil  piping. 

a-6.  Compressed-air  piping. 

a-7.  Electric  wiring. 

542  Starting   Equipment: — 
a.  System. 

6.  Pressure  of  Air  Required. 

c.  Capacity  of  Air  Tanks. 

d.  Relief  Valves. 

e.  How  will  Compressed  Air  Be  Supplied? 
/.    Any  Automatic  Control? 
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g.  Any  Gages? 

h.  Allowed  Makes  of  Compressors. 
i.    Type  of  Compressors. 
j.    How  IS  Compressor  Driven? 
k.  Noise  and  Vibration. 
I.    Lubrication. 
m.  Method  of  Support. 

n.  Foundation:  How  Made?  Of  What  Material? 
Any  Special  Facing?   Supplied  by  Whom? 
o.  Painting. 

543  Platform  and  Railing: — 

a.  Material. 
h.  Finish. 

544  If   an   Oil    Engine   is   Contemplated: — 

a.  Oil-Storage  Tank: — 

a-1.  Size. 

a-2.  Material. 

a-3.  Location. 

a-4.  Fire  protection. 

a-5.  Filling  and  emptying. 

a-6.  Vent. 

a-1.  Painting. 
6.  Oil  Piping  from  Tank  to  Engine: — 

6-1.  Material. 

6-2.  Valving. 

6-3.  Pumping. 

c.  No  Ignition. 

d.  No  Gas-Sufply  Piping. 


DYNAMOS 

600  Number  of  Dynamos. 

601  Location  of   Plant. 

602  Character  of  Building. 

603  Purpose  for  which  Dynamos  are  to  Be  Used. 

604  Type: — 

a.  Direct-Connected. 
6.  Direct-Coupled. 

c.  Belted. 

d.  Direct-Current,  Two  or  Three- Wire. 

e.  If  Three-Wire,  Self-Contained  or  Separate 

Balancing  Device. 
/.  Alternating-Current,  Single,  Two  or  Three- 
Phase  Star  or  Delta  Connection. 

605  Required   Capacity: — 

a.  Kilowatts  for  Direct  Current. 

6.  Kilovolt-Amperes  (K.  V.  A.)  for  Alternat- 
ing Current. 

c.  With  Alternating-Current  Dynamo,  Power 
Factors  Should  Be  Stated. 

606  Required    Overload    Capacity. 

607  Voltage. 

608  Speeds. 

609  Maximum  Temperature   Rises   Permitted: — 

a.  Under  Full  Load. 
6.  Under  Over-Load. 

c.  In  Commutators. 

d.  In  Fields. 

e.  In  Armature  Winding. 

/.  How  Long  under  Full  Load? 

g.  How  Long  under  Over-Load? 

/(.  Will  Over-Load  Follow  Full  Load? 

i.    How  Will  Rises  be  Measured? 


610  Painting. 

611  Erection:— 

a.  Who  Erects  Dynamo? 

612  Regulation: — 

a.  Voltage  at  Over-Load. 
6.  Voltage  at  Full  Load. 

c.  Voltage  at  Quarter  Load. 

d.  Voltage  at  No  Load. 

e.  Is  Compounding  to  Be  Variable? 

/.   What  Variation  Permitted  in  Line  Joining 

No  Load  and  Full  Load    (or  Over-Load) 

Voltage? 
g.  How  Will  Compounding  Be  Measured?   After 

Full  Load  Run? 
h.  What  Drop  in  Speed  is  to  Be  Allowed  for 

IN  Changing  from  No  Load  to  Over-Load? 
i.    What  Momentary  Variation,  under  Sudden 

Changes  of  Load,  Will  Be  Permitted? 
j.  Will  Hand  Adjustment  be  Permitted? 

613  Sparkless   Operation. 

614  Noiseless   Operation. 

615  Flickering  of  Lights. 

616  Electrical   Balance   of   Winding. 

617  With  Three-Wire  Direct-Current  Dynamos: — 
a.  What  is  Maximum  Unbalanced  Load? 

6.  What  Difference  in  Voltage  between  the 
Two  Sides  of  System  Will  Be  Permitted? 

618  Tests   and   Inspection: — • 

a.  Where  Made? 
6.  How  Made? 

c.  By  Whom? 

d.  Who  Pays  Expenses  of  Trips  to  Factory? 

e.  Any  Charge  for  Test? 

/.    Who  Supplies  Load  During  Test? 
g.  Who  Operates  Plant? 
h.  What  Will  be  Covered  by  Test  at  Shop? 
i.  What  Will  be  Covered  by  Test  after  Erec- 
tion? 

i-1.  Efficiency  guarantees. 
i-2.  Regulation. 
i-2>.  Noiselessness. 
•i-4.  Capacity. 
i-b.  Overload. 
i-%.  Balance. 

i-1.  Absence  of  flickering. 
619      Material   and  Construction: — 

Note:  These  starred  items  may  be  specified,  or 
preferably  may  be  left  for  dynamo  builder  to 
specify.  They  are  noted  here  to  call  attention  to 
the  necessity  of  definite  knowledge  on  these 
points  before  placing  contract. 
a.  Field  Frame: — 

a-1.  *Material. 
a-2.  *Number  of  poles. 
a-3.  *Pole  clearance. 
6.  Armature: — 

6-1.  *Type  of  winding. 
6-2.  *Method  of   insulation. 
6-3.  *  Method  of  fastening  ends  of  wind- 
ing to  commutator  lugs. 
6-4.  *Depth  of  slots. 
6-5.  *Ventilation. 
c.  Commutator: — 

c-1.  *Material. 
c-2.  *Insulation. 
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Excavations 


c-3.  *Weaiing  depth. 

c-8.  Who   is   to   be    responsible   for   mis- 

c-4. *Nuniber  of  segments  per  pole. 

takes   in   fitting   dynamo   parts   to 

c-5.     Trueing  up. 

engine   parts? 

d.  Brushes:— 

d.  If  Dynamo  Is  Belted  to  Engine  or  Shaft:— 

d-1.     Material. 

d-1.  How  is  belt  to  be  kept  tight? 

d-2.  *Size. 

d-2.  Diameter  and  face  of  driving  wheel. 

d-3.  *Number  per  pole. 

d-3.  Diameter  and  face  of  driven  pulley. 

d-4.     Maximum  current  density. 

d-4.  Distance  between  belt  centers. 

d-5.  *  Method  of  support. 

d-5.  Will  drive  be  with  tight  side  on  top 

d-6.  *Adjustment. 

or  below? 

d-7.  *  Connection  to  brush  holder. 

cZ-6.  Will  belt  be  below  floor  in  any  part? 

e.  Field  Rheostat: — 

Who   makes    pit? 

e-1.  Who  supplies? 

How  will  pit  be  drained? 

e-2.  Type. 

Where  will  drain  discharge? 

e-3.  Range  of  voltage. 

Material  of  pit? 

e-4.  Allowed  makes. 

d-7.  Any  guard  rail  around  belt? 

e-5.  Finish. 

cZ-8.  Any  guard  rail  around  pit? 

/.  Bearings: — 

d-9.  How    will    static    electricity    be    col- 

/-I. *Number. 

lected  from  belt? 

f-2.  *Size. 

d-10.  Who  supplies  belt? 

/-3.     Self-oiling. 

d-n.  Who  installs  belt? 

/-4.     Who  supplies? 

Width  of  belt? 

/-5.  *Adjustment. 

How  is  joint  in  belt  to  be  made? 

g.  Pulley,  (Belted  Dynamo  Only)  : — 

Thickness. 

g-1.     Material 

Material. 

g-2.     Diameter    and    face. 

Allowed  makes. 

g-3.     Method  of  support. 

621       Electrical  Connections: — 

g-i.  *How  fastened  to  shaft? 

a.  Connections  about  Dynamo. 

h.  Sub-Base:— 

6.  Connections  from  Dynamo  to  Switchboard. 

h-1.     Material. 

c.  Lugs  for  Connections. 

h-2.     By  whom  supplied? 

d.  Size  and  Drilling  of  Lugs. 

h-S.  *Construction. 

e.  Switchboard. 

i.  Shaft: — 

/.  Test  Connections. 

i-1.    *Size. 

g.  Operation  op  Test  Load. 

i-2.      Protection  against  oil. 

622      Foundations: — 

i-S.    *Material. 

a.  Dimensions. 

620 

Mechanical  Connections  to  Driving  Apparatus: — 

6.  Material. 

a.  If  Direct-Connected  to  an  Engine. 

c.  Who  Builds? 

a-1.  Who  will  press  armature  on  shaft? 

d.  Insulation  from  Building. 

a-2.  Where  will  armature  be  pressed  on 

Bolts,  nuts  and  anchors,  sleeves. 

shaft? 

e.  Template. 

a-3.  Who  furnishes   key? 

/.  Are    Bolts,     Etc.,    to    Be    Shipped    before 

0-4.  Who  furnishes  gage  for  shaft? 

Dynamos? 

a-5.  Who  furnishes  dynamo  shaft? 

g.  Who  Sets  Template? 

b.  If  Directly  Coupled  to  an  Engine:— 

h.  Who  Does  Grouting? 

6-1.  Who     furnishes     coupling?        (Both 

i.  Is  Base  to  Be  Filled? 

halves.) 

623      Excavations: — 

b-2.  Who  furnishes  dynamo  shaft? 

a.  Who  Makes? 

6-3.  Will    dynamo    armature   be    shipped 

6.  Who  Removes  Dirt  and  Rubbish? 

to  engine  manufacturer? 

c.  Who  Cleans  up  after  Completion? 

6-4.  Who    pays    for    shipping    armature 

and    shaft   from   engine   works   to 

engine  room? 

c.  Whether    Dynamo    Is    Directly    Connected 

OR  Coupled: — 

ELECTRIC  WIRING 

c-1.  Who  furnishes  key? 

c-2.  Who  furnishes  gage  for  shaft? 

Note: — The    electrical   wiring    section    of    a    specifi- 

c-3. Who    furnishes    sub-base,    if   any   is 

cation  may  apply  merely  to  the  wiring,  or  it  may,  and 

required? 

frequently  does,  include  the  electric-power  plant,  storage 

c-4.  Who    furnishes    sole    plates,    if    any 

batteries,   switchboard    and   panel    distributing  boards, 

are  required? 

and  lighting  fixtures.     The  advisability  of  separating 

c-5.  Who   furnishes   holding-down   bolts? 

these  parts   or   combining  them   in   one    contract   is    a 

c-6.  Who  furnishes  outboard  bearing? 

matter  of  opinion  and  also  a  matter  of  preference  and 

c-7.  Who  fits  field  frame  to  sub-base  or 

conditions.     Unless  the  work  is  located  at  a  distance. 

sole  plate  at  job? 

making  it  desirable  to  have  one  contractor  in  charge  of 
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the  whole  work,  it  has  been  the  writer's  experience  that 
sub-division  results  in  better  control  of  the  work  and  a 
lower  cost.  For  this  reason  the  Specification  Digest 
under  the  heading  of  Electrical  Equipment  deals  with 
electric  wiring  and  all  matters  directly  connected  there- 
with, but  provides  also  separate  sections  on 

(1)  Engines. 

(2)  Dynamos. 

(3)  Switchboards. 

(4)  Storage  batteries. 

As  to  electric  fixtures  there  is  no  possibility  of 
writing  either  a  general  specification  or  a  specification 
digest.  The  selection  of  this  work  is  a  matter  of  taste. 
700      General  Description   of   Electrical   Work: — 

a.  Work  and  Materials  to  be  Included  in  Elec- 

trical Contract. 

a-1.  Who  furnishes  generator  units? 
a-2.  Who       furnishes        storage-battery 

equipment? 
a-3  Who  furnishes  switchboard? 

b.  Who   Makes    Wiring   Connections   between 

THE  Foregoing? 

c.  Does  Electrical  Contractor  Furnish  Fans, 

Pumps  or  Compressors? 

d.  Who   Makes   Connections   to  and   between 

Electrical  Apparatus  Furnished  by  Oth- 
er Contractors? 

e.  Who  Furnishes  Automatic  Electrical  Con- 

trollers for  Pumps,  Compressors,  Etc.? 

/.  Are  Power  Feeders  Required  for  Use  of 
Tenants? 

g.  Is  Tenant's  Light  to  Be  Separately  Me- 
tered? 

g-1.  Is   tenant's   power   to  be  separately 
metered? 

h.  Who  Furnishes  Distributing  Panel  Boards? 

i.    Any  Emergency  or  Night  Lighting? 

./.  Any  Outside  Sign  or  Marquise  Lighting.^ 

k.  Any  Special  Lighting? 

I.  Are  All  Outlets   Shown   on  Plans  to  Be 

Connected? 

VI.  Are  Any  Outlets  not  Shown  to  Be  Pro- 
vided for? 

)(.  Are  Any  Special  Outlets  Required  for 
Power,  Heaters,  Irons,  Etc.? 

0.  Any  Bell  and  Annunciator  System? 

p.  Any  Local  or  Interior  Telephone  System? 

q.  Any  Conduit  System  for  Outside  Telephone 
Service? 

r.  Any  Watchman's-Clock  System? 

.s.  Any  Time-Clock  System? 

t.    Any  Fire- Alarm  System? 

II.  Any  Telautograph   System? 
V.  Any  Carriage-Signal  System? 

iv.  Is   Elevator   Signal   System   Connected  to 

Separate  Source  of  Power? 
X.  Are  There  Any   Special   Devices,   Such  as 

Door-Openers,  Etc.? 
ij.  Who  Furnishes  Electric-Light  Fixtures? 

y-1.  Who     furnishes     incandescent,     arc, 
Nernst,    Cooper-Hewitt,   Moore   or 
tungsten   lights? 
7/-2.  Who  furnishes  electric  plate-warm- 
ers, heaters,  irons,  etc.? 
2/-3.  Who  furnishes  drop  cords? 


y-A.  Who  furnishes  extension  cords  and 
plugs  from  receptacles  and  floor 
outlets  for  lighting  or  bell  system? 

701  Electric    System   to   be   Used  :— 

a.  Will  Electricity  Be  Supplied  from  Private 

Plant  or  Outside  Service? 
h.  Electric  System  Inside  of  Building: — 

h-1.  Will  same  service  be  used  for  light 
and  power? 

6-2.  Direct   or  alternating  current? 

6-3.  If  alternating,  single,  two-  or  three- 
phase? 

6-4.  Two-wire  or  three-wire  system? 

6-5.  Voltage  for  lighting. 

6-6.  Voltage  for  power. 

6-7.  How  far  does  electrical  contractor's 
work    extend    as    regards    connec- 
tions  to   service? 
c.  Outside  Electric  Service: — 

c-1.  Intermediary  apparatus,  such  as 
transformers,  rotary  converters 
or  motor  generators. 

c-2.  Installed  by  public  service  corpora- 
tion or  by  owner? 

c-3  Break-down  service  required? 

c-4.  Provisions  made  for  metering  out- 
side power. 

c-5.  Nature  of  transmission  line. 

c-6.  Service  enters   building  where? 

c-1.  Direct    or    alternating    current? 

c-8.  Voltage  of  outside  system. 

c-9.  Frequency  of  outside  system. 

702  Certificates    and    Permits: — 

a.  Fire  Underwriters. 
6.  Municipal  Authorities. 

c.  State  Authorities. 

d.  Who  Pays  Fees  for  Inspection,  Repairing, 

Etc.? 

e.  What  Parts  of  Work  Are  to  Be  Covered  by 

Certificates? 

e-1.  Work  done  by  electrician. 

e-2.  Work  not  done  by  electrician,  or  ap- 
paratus not  purchased  by  him 
but  requiring  such  certificates. 

703  Wire:— 

a.  Material. 

6.  Conductors: — 

6-1.  Percentage  conductivity. 

6-2.  Tinning. 

6-3.  Stranding. 

c.  Character  and  Quality  of  Insulation: — 

c-1.  Material. 
c-2.  Percentage  of  rubber. 
c-3.  Thickness  of  rubber  or  other  insu- 
lating material. 
c-4.  Number  of  braids. 

d.  Mechanical  Protection. 

e.  Tests:— 

e-1.  Mechanical  tests. 

e-2.  Insulation  tests. 

e-3.  Test  voltage  to  be  used. 

e-4.   Alternating  or  direct? 

c-5.   Length  of  time  of  test. 

e-6.  Required    insulation  lesistance. 

e-1.  Who  pays  for  expense  of  test? 
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e-8.  Who  pays  for  inspector? 
e-9.  Who      supplies      instruments      and 
other  test  needs  and  voltage  and 
current? 
e-10.  Where  shall  tests  be  made? 
e-11.  When  shall  tests  be  made? 
/.  Size  of  Wire: — 

/-I.  Where  are  sizes  shown? 
f-2.  Where  not  shown,   what   rule  is  to 
govern? 
g.  Stranding  of  Wire  Required  when  Larger 

THAN   What  Size? 
h.  Any  Special  Wire  or  Insulation  for: — 
h-1.  Electric  heating  appliance. 
h-2.  Bell    work. 
h-2..  Portable  lights. 
h-^.  Telephones. 

/i-5.  Storage-battery   connections. 
h-Q.  Outside  work. 
h-1.  Rooms  with  damp  air. 
/i-8.  Rooms    with    acid-impregnated    air. 
h-2.  Rooms  with  gaseous   atmosphere. 
i.    Allowed  Makes: — 

i-1.    Is     manufacturer's     certificate     re- 
quired? 
j.   Joints  in  Wires  and  Cables. 

j-1.    Sleeves    for    conductor,     insulation 

and  sheath. 
j-2.    Taping. 

y-3.    Insulating  compound. 
704      Conduits:^ 

a.  Interior  Conduits: — 

Rigid   or   flexible. 
Enamelled  iron. 
Galvanized  iron. 
Steel  flexible. 
Circular  loom. 
a-1.  Size  required. 
a-2.  Limits  in  use  of  bent  conduit. 
a-3.  Burrs  and   sharp   edges. 
a-4.  Water-tightness. 
a-5.  Protection  of  conduit  and  joints  in 

concrete  or  underground. 
a-&.  Protection  of  conduit  in  acid  fumes. 
a-1.  Threading  and  making  up  of  joints. 
a-8.  Plugging  of  ends   during  construc- 
tion. 
a-9.  Grounding  of  conduits. 
a-10.  Support  of  exposed  or  boxed-in  con- 
duit. 

Horizontal. 
Vertical. 
a-11.  Following  of   ceiling  line   with   ex- 
posed conduit. 
a-12.  How  fastened  to  outlet  boxes? 
a-13.  Location  of  runs. 

Floor,  ceiling,  or  partition. 
Where  indicated?     Are  plans  dia- 
grammatic or  designed  to  show 
actual  runs? 
a-14.  Allowed  makes. 
b.  Exterior  Conduits. 
Terra  cotta. 
Fibre. 
Pipe. 


6-1.  How  laid? 
h-2.  Joints  water-tight. 
6-3.  Construction    details. 
6-4.  Drainage. 
6-5.  Manholes. 
Size. 

Material. 
Drainage. 
Covers. 
Cable  racks. 
705      Outlets:— 

a.  How  Indicated  on  Plans? 
a-1.  Key  to  Symbols. 
6.  Type. 

c.  Material. 

d.  Centering. 

d-1.  Ceilings. 
d-2.  Wall  panels. 
d-Z.  Floors. 

e.  Location: — 

e-1.  Receptacles. 

e-2.  Switch  boxes. 

e-3.  Side  brackets. 

e-4.  Closet  lights. 
/.    Any  Drawings  to  Be  Obtained  from  Archi- 
tects before  Locating  Outlets? 
g.  Any   Directions  to   Be  Obtained  from    Su- 
perintendent? 
h.  Height  of  Outlets. 
i.   Flush  with  Face  of  Walls  or  Ceilings? 
j.   Any  Covers  for  Outlet  Boxes? 

j-1.  Finish  of  covers. 
k.  Method  of  Support: — 

k-1.  Where  outlets  occur  under  beams. 
L    Floor  Outlet  Boxes: — 

l-l.    Adjustable   for   concrete  floors. 
m.  Any    Special   Type   or   Size   Outlet   Boxes 

Required? 
n.  Allowed  Makes. 

706  Circuit   Wiring: — 

a.  Two  or  Three-Wire? 
6.  Size  of  Wire. 

c.  Number  of  Wires  to  be  Pulled  in  a  Con- 

duit. 

d.  Joints: — 

d-1.  Where  allowed. 
d-2.  How  made. 

e.  Where  Exposed: — • 

e-1.  How  supported? 
e-2.  How  far  apart  are  supports? 
e-3.  How  protected  in  damp  or  acid  air? 
e-4.  How   protected    against   mechanical 
injury? 

707  Distributing   Panels: — 

a.  Location  Indicated  Where? 

a-1.  Height    above    floor. 
6.  Number  of  Circuits: — 

6-1.  Any    extra    circuits    to    be    allowed 
for? 
c.  Material,  Thickness,  and  Finish:— 

c-1.  Panel  boards. 

c-2.  Linings,  material  and  thickness. 

c-3.  Outside  boxes,   material   and  thick- 
ness. 
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d.  Mains  and  Branches:— 

a-2.  Push,  two-pole. 

d-1.  Two   or  three-wire  mains? 

a-Z.  Push  three-way  or  four-way. 

d-2.  Two  or  three-wire  branches? 

a-4.  Key   operated. 

d-Z.  Bus-bars    form    part    of    mains,    or 

a-5.  Snap. 

are   they    connected   as   a   branch 

a-6.  Pendant. 

from  mains? 

h.  Finish  of  Buttons  and  Plates. 

d-A.  Support  of  mains  in  panel  box. 

c.  Symbols. 

d-5.  Are  any  circuits  to  be  controlled  in 

d.  Location  and  Height. 

groups? 

e.  Use  op  Gang  Switches:— 

e.  Bus-Bars  and  Connections  to  Switches: — 

e-1.  Plates  for  gang  switches. 

e-1.  Material. 

/.    Marking  of  Snap  Switches. 

e-2.  Finish. 

g.  Pendant  Switches:^ 

e-3.  Minimum  thickness. 

9-1.  Type. 

e-4.  Allowable  current  density. 

g-2.  Furnished  by  whom? 

/.  Switches  on  Panels: — 

g-Z.  Length  of  pendant. 

/-I.  Push  or  knife? 

g-4:.  Kind  and  covering  of  cord. 

/-2.  Double  or  triple  pole? 

g-h.  Any  extra  ones? 

/-3.  How  connected  to  bus-bars? 

h.  Allowed  Makes. 

/-4.  Are   fuses    to   be   between   bus-bars 

709      Receptacles: — 

and    switch,    or    between    switch 

a.  Types. 

and  current? 

a-1.  Wall. 

/-5.  Kind  of  handle  for  knife  switches. 

6-2.  Ceiling. 

/-6.  Finish  of  pushes  for  push  switches. 

a-Z.  Outdoor. 

/-7.  Allowable  amperage. 

a-4.  Electric  heating. 

/-8.  Are    switches   to   be   in   same    com- 

a-5. Flush  or  on  face? 

partment   as   fuses,   or   in   a   sep- 

h. Base: — 

arate   compartment? 

b-1.  Screw. 

/-9.  Any  switches  to  control  groups? 

6-2.  Push. 

/-lO.  Material. 

c.  Plugs: — 

f-11.  Allowed  makes. 

e-1.  Finish. 

g.  Fuses:— 

c-2.  Length   of   extension    cord   requii 

ed 

g-1.  Type;   cartridge,  link  or  plug? 

to  be  furnished,  if  any? 

g-2.  Any  extra  fuses  to  be  supplied? 

d.  Plates:— 

g-Z.  Who  fuses  panels  to  start  with? 

d-1.  Finish. 

fir-4.  Carrying  capacity  of  fuses? 

d-2.  Size. 

h.  Allowed  Makes. 

d-Z.  Shape. 

i.    Trim:— 

i-1.  Material. 

710      Portable   Lights: — 

a.  Number. 

i-2.  Finish. 

6.  How  Indicated? 

i-Z.  Who  supplies? 

c.  Construction:^ 

-1-4.  Thickness. 

i-5.  Design  of  doors. 

c-1.  Kind  of  plug. 
c-2.  Handle. 

■i-6.  Hardware. 

c-3.  Guard  and  holder. 

i-1.  Diagram   holder? 
j.   Diagram  : — 

c-4.  Kind  of  socket. 
d.  Cord: — 

j-1.  How  are  outlets   and  circuits  to  be 
indicated? 

d-1.  Length. 
d-2.  Kind. 

j-2.  Material  of  diagram. 

e.  Allowed  Makes. 

i-3.  Support  and  protection  of  diagram. 

711      Drop  Lights:— 

a.  Number. 

6.  How  Indicated? 

j-A.  By  whom  furnished? 

k.  Special  Panels: — 

k-1.  Elevators? 
k-2.  Bell  system? 
k-Z.  Sprinkler   alarm? 
fc-4.  Show  window? 

c.  Cord: — 

c-1.  Length. 
c-2.  Kind. 

d.  Kind  op  Socket. 

/c-5.  Emergency  or  night  panels? 

e.  Shade  of  Holder. 

I.    Drawings  to  be  Submitted. 

/.    Lamp  Guard,  if  Any. 

m.  Allowed  Makes. 

g.  Pendant  Switch. 

n.  Provisions  for  Metering. 

h.  Any  Special  Types  for: — 

0.  Pull  Boxes  for  Power  Tap: — 

0-1.  Material,  thickness,  and  finish. 

h-1.  Damp  places. 

0-2.  Size. 

h-2.  Acid  rooms. 

0-3.  Cover  plate  or  door. 

h-Z.  Outdoor  work. 

708 

Wall  and  Pendant  Switches:— 

712      Supports — 

a.  Types. 

a.  For  Vertical  Conduits. 

a-1.  Push,  single-pole. 

6.  For  Fixtures. 
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c.  Drop  Lights. 

d.  Switch  Boxes. 
;      Push   Buttons: — 

a.  Kind. 

b.  Finish. 

6-1.  Special  for  fire. 

c.  Diameter. 

d.  Name  Plate. 

e.  Floor  and  Table  Pushes. 

/.    For  Remote  Control  Switches. 
g.  Allowed  Makes. 

Bells   and   Buzzers: — 

a.  Type: — 

a-1.  Buzzer. 
a-2.  Bell. 

b.  Diameter  of  Bell. 

c.  Finish. 

d.  Location  Shown  Where? 

e.  Bells   ok   Buzzers   Required  for   Which    of 

Folllowing  : — 

e-1.  Entrances. 

e-2.  Dining  rooms. 

e-3.  Other  rooms. 

e-4.  Elevators. 

e-5.  Dumb   waiters. 

e-6.  Office  calls. 

e-7.  Fire    drill. 

e-S.  Sprinkler    alarms. 

e-9.  Fire    gongs. 
e-10.  Water   tanks,   high    and   low-water. 
e-11.  Boiler   tanks,   high    and   low-water. 
e-12.  Circuit-breaker   alarms. 
e-13.  Engine-room   entrance. 
e-14.  Freight. 
e-15.  Burglar  alarm. 
e-16.  Elevators   to   engine    room. 
e-17.  Apartments   to   servants'   quarters. 
e-18.  Thermostatic   alarms. 
/.  Mats. 
g.  Allowed  Makes. 

Annunciators : — 

a.  Number. 

b.  Location: — 

6-1.  Indicated  on  plans  how? 
6-2.  Height. 

c.  Type. 

d.  Finish. 

e.  Support. 

/.  Number  of  Drops: — 

/-I.  Any  spare  drops? 
g.  Annu^nciators  Required  for  Which  of  Fol- 
lowing:— 

g-1.  Apartment  pushes. 

g-2.  Elevators,  supplied  by  whom? 

g-3.  Fire  systems. 

g-i.  Sprinkler  system. 

(7-5.  Engine-room  from  apartments? 

g-6.  Engine-room  from  elevators? 
/(.  Allowed  Makes. 
Motor  Dynamos: — 
a.  Number. 
6.  Type:— 

6-1.  One  armature. 

6-2.  Two  armatures. 

c.  Speed. 

d.  High  and  Low-Voltage. 


e.  Capacity  of  Dynamo  End. 
/.  Kind  of  Current: — 

/-I.  Received. 

/-2.  Delivered. 

/-3.  If  alternating,  single,  two-  or  three- 
phase  and  number  of  cycles? 
g.  Heating  Limits. 
h.  Method  op  Support. 
i.    Control. 

i-1.  Switches  for  motor   dynamos. 

i-2.  Switches  or  cut-outs  for  bell  circuits. 
j.    Cross  Connection. 
k.  Painting. 
/.    Allowed  Makes. 

717  Batteries: — 
a.  Number. 
6.  Type. 

c.  Connection. 

d.  Enclosure. 

e.  Support. 

/.    Allowed  Makes. 

718  Interior  Telephone  System: — 

a.  What  is  System  to  Accomplish? 

6.  Is  System  to  be  Intercommunicating? 

c.  Will  System  be  Independent  of,  or  a  Part 

of  Public   Telephone  System.? 

d.  Switchboard: — 

d-1.  Desk  or  cabinet  type? 
d-2.  Type  of  signal. 
d-3.  Finish. 

e.  Outlying  Telephone  Sets: — 

e-1.  Desk  or  wall  type? 

e-2.  Finish. 

e-3.  Height  above  floor. 

e-4.  Is  selective  signalling  desired? 
/.    Source  of  Power. 
g.  Wiring: — 

g-1.  Will  it  be  in  conduit? 

g-2.  Are  outlet  boxes  required? 

g-d.  Who  will  install  wiring? 

g-4.  Number  of  wires  to  each  station. 
/;..  Connecting  Boxes: — 

h-1.  Size  and  material. 

h-2.  Location. 
i    Allowed  Makes. 

719  Conduit   for  Public  Telephone  Service: — 

a.  Is  Service  to  be  Direct  or  through  an  Oper- 
ating Board? 
6.  Who  is  to  Install  Connecting  Boxes? 

c.  What  Size  Conduits  Are  Required  by  Tele- 

phone Company? 

d.  Where  is  Cable  to  be  Run? 

e.  Size  of  Connecting  Boxes? 

/.    Where  Does  Service  Enter? 

720  Fire-Alarm  System: — 

a.  Type. 

6.  Location  of  Boxes. 

c.  Wiring  Run  How? 

d.  Any  Outside  Connections? 

e.  Allowed  Makes. 

721  Watchman's  Clock  and   Time  Clocks:— 

a.  Number  of  Clocks. 
6.  Types  of  Clocks. 

c.  Location  op  Clocks. 

d.  Who  Does  Wiring? 
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e.  How  IS  Wiring  to  Be  Run? 

/.  What  Size  and  Kind  of  Wire? 

g.  Any  Duplicate  Keys? 

h.  Any  Connection  to  Time-Clock  System? 

i.    Source  of  Power. 

j.    Allowed  Makes. 

722      Electric  Pumps: — 

a.  Number   of   Boiler-Feed    Pumps,    Sizes   and 

Types. 
h.  Number  of  Drain  Pumps,  Sizes  and  Types. 

c.  Number  of  House  Pumps,  Sizes  and  Types. 

d.  Number  op  Fire  Pumps,  Sizes  and  Types. 

e.  NuaiBER    of    Elevator    Pumps,    Sizes    and 

Types. 
/.    Number  of  Oil  Pumps,  Sizes  and  Types. 
g.  Number   of   Circulating    Pumps,    Sizes   and 

Types. 
h.  Number  of  Brine  Pumps,  Sizes  and  Types. 
i.   Number    of    Ammonia    Pumps,    Sizes    and 

Types. 
j.   Number  of  Vacuum  Pumps,  Sizes  and  Types. 
k.  Number  of  Air  Pumps,  Sizes  and  Types. 
I.    Sizes,  Diameter  and  Stroke  of  Cylinders. 
m.  Speeds  Allowed. 

n.  Pressure  Against  Which  Pump  Must  Work. 
0.  Suction  Lift. 

J).  Types,  Single  or  Double-Acting. 
q.  Drive:— 

g-1.    Maximum  speed  and  minimum  speed. 
q-2.  Horse  power  desired  of  motors. 
r.  Speed  Control: — 

r-1.  What  part  of  control  is  to  be  by 
field  regulation,  and  what  part  by 
armature  resistance? 
r-2.  Is  maximum  speed  to  be  obtained 
with  weakened  field  and  no  resis- 
tance in  circuit? 
s.  Motors: — 

s-1.  Voltage. 

s-2.  Direct  or  alternating-current?  If 
latter,  single-,  two-,  or  three- 
phase,  and  number  of  cycles  per 
second.  If  direct-current,  shunt  or 
compound-wound? 
s-3.  Is  motor  to  be   directly   coupled  or 

mounted  on  shaft? 
s-4.  Is  motor  to  be  belted?     If  so,  maxi- 
mum    and     minimum     speeds     of 
motor? 

Who    supplies    belt?      Any    idler 
equipment?     Belt-tightener? 
s-5.  Types    and    makes    of    controllers. 

Any  automatic  control? 
s-Q.  It    motor     is    directly    coupled     or 
mounted    on    shaft    is    support   of 
motor  to  be  part  of  pump  housing 
or  frame,  or  is  separate  base  to  be 
built? 
s-1.  Lubrication  of  motors. 
s-8.  Allowable   temperature   rise   of  mo- 
tors    under    maximum    operating 
conditions. 
s-9.  Are  motors  open  or  enclosed  or  semi- 
enclosed  types? 
s-10.  Approved  makes  of  motors. 


t.    Construction   with    Cross-Heai    or   Trunk 

Pistons. 
II.  Materials: — 

Vr-l.  Linings. 
u-2.  Rods. 

M-3.  Pistons  or  plungers. 
u-A.  Valves. 
V.  Air  Chambers,  Size  and  Number  and  Loca- 
tion OF  Pet  Cocks. 
w.  Relief  Valves. 
X.  Self-OiliHg  Bearings. 

y.  FouNDATicftJs :    How  Made?    Of  What  Mate- 
rial?   Any  Special  Facing?     Supplied  by 
Whom? 
z.  Painting. 
a-a.  Guarantee. 

723  Electric  Motors: — 
a.  Voltage. 

h.  Direct  or  Alternating-Current?  If  Lat- 
ter, Single-,  Two-  or  Three-Phase  and 
Number  of  Cycles  per  Second.  If  Direct. 
Current,  Shunt  or  Compound- Wound? 

c.  Is  Motor  to  Be  Directly  Coupled  or  Mount- 

ed ON  Shaft? 

d.  Is   Motor  to   Be  Belted?     If  so,   Maximum 

AND  Minimum  Speeds  of  Motor?  Who 
Supplies  Belt?  Any  Idler  Equipment? 
Belt  Tightened?     Quality  of  Belt? 

e.  Types  and  Makes  of  Controllers: — 

e-1.  Any  automatic  control? 
e-2.  Any    remote    control? 

/.  If  Motor  Is  Directly  Coupled  or  Mounted 
on  Shaft,  Is  Support  of  Motor  to  Be  Part 
of  the  Housing  or  Frame,  or  Is  Separate 
Base  to  Be  Built? 

g.  Lubrication  op  Motors. 

h.  Allowable  Temperature  Rise  op  Motors 
under  Maximum  Operating  Conditions. 

i.  Are  Motors  Open  or  Enclosed  or  Semi-En- 
closed Types? 

j.   Approved  Makes  of  Motors. 

724  Special  Wiring: — 

a.  Describe  Any  Special  Work  Such  As: — 

a-1.  Wiring  of  marquise 

a-2.  Elevator  connections. 

a-3.  Elevator  lighting. 

a-4.  Elevator  signals. 

a-5.  Pump-motor  signals. 

a-6.  Fan-motor  signals. 

a-l.  Machine-motor  signals. 

a-8.  Show-window    lighting. 

a-9.  Show-case  lighting. 
a-10.  Office  lighting. 
a-11.  Dome  lighting. 
a-12.  Eectric  heating. 

a-13.  Public  halls  to  allow  partial   light- 
ing. 
a-14.  Thermostatic  signals. 
a-15.  Any  tank   switch  connections? 
6.  On  All  These  Cover  Following  Items: — 

6-1.  Connection  from  what  point? 

6-2.  Where  is  connection  to  be  run? 

6-3.  How  terminated? 

6-4.  Any  enclosure  required  for  switch? 

i-5.  Any  fuses  required? 
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725      Mains   and   Feeders:— 

728 

Tungsten,  Carbon  or  Nernst  Lamps: — 

a.  Where  Shown? 

a.  Number. 

b.  Two  OR  Three-Wire? 

b.  Who  Supplies  and  Installs.? 

c.  Sizes? 

c.  Wattage. 

d.  If  Sizes  Are  Not  Specified  or  Shown,  What 

d.  Voltage. 

Governs? 

e.  Kind  of  Bulbs. 

e.  Any  Special  Mains  or  Feeders? 

/.  Finish  of  Bulbs: — 

e-1.  Public   lighting. 

/-I.  Clear  or  frosted. 

e-2.  Elevators. 

f-2.  White  or  colored. 

e-3.  Hall  lights. 

g.  Kind  of  Base. 

e-4.  Toilet  lights. 

h.  Test  Requ^irements  : — 

e-5.  Service  quarters. 

h-1.  Who  pays  for  test? 

e-6.  Sign  lighting. 

h-2.  Kind  and  duration  of  test. 

726      Private   Plant  Wiring:— 

h-3.  Watts  per  candle  power. 

a.  SizFS    AND    Number    of    Armature    Connec- 

729 

Foundations : — 

tions,  Dynamo  to  Switchboard: — 

a.  Who  Supplies? 

a-1.  Connections  from  balancing   coil   of 

b.  Material. 

three-wire    dynamos. 

6-1.  Below  floor. 

b.  Sizes  and  Number  op  Series  Field,  Dynamo 

6-2.  Above  floor. 

to  Switchboard: — 

c.  Outside    Finish    above    Floor,    Sides 

and 

6-1.  Equalizer  connections. 

Corners. 

c.  Sizes  and  Number  of  Shunt  Connections  to 

d.  Top   Finish,   Material  and  Thickness? 

Switchboard. 

/.  Sheet  Piling. 

d.  How  AND  Where  will  These  Connections 

g.  Piling. 

Be  Run? 

h.  Waterproofing. 

e.  How  Protected  against  Water? 

i.   Painting. 

/.    Test  Connections: — 

730 

List  of  Motors. 

/-I.  Who    supplies    rheostat    to    absorb 

731 

List  of  Clocks. 

power? 

732 

List  of  Floor  Heights. 

f-2.  Type  of  rheostat. 

733 

Temporary  Wiring: — 

/-3.  Capacity  of  how  long  a  period? 

a.  Elevators. 

/-4.  Electric    connections,    size   and    how 

6.  Pumps. 

run. 

c.  Fans. 

f-5.  Operation   of  rheostats   during  test. 

d.  Machines  Used  During  Construction. 

g.  Storage-Battery   Connections:^ 

e.  Arc  Lighting. 

g-1.  Main  battery  to  switchboard. 

/.  Incandescent  Lighting:— 

g-2.  End  cells  to  switchboard. 

/-I.  Who  supplies  lights? 

g-S.  Booster  motor  to  switchboard. 

f-2.  Who   replaces   lights? 

g-4.  Booster  dynamo  to  switchboard. 

/-3.  Who  trims  arc  lamps? 

g-5.  Booster    exciter   to    switchboard. 

g-6.  Number   and   size   of  each   of  fore- 

going. 

g-7.  How    run? 

5f-8.  How  protected  against  fumes? 

SWITCHBOARD 

g-9.  How  supported? 

800 

Location. 

h.  Where  Are  Dynamo  and  Battery  Connec- 

801 

Material. 

tions  Shown? 

802 

Thickness. 

727      Arc  Lamps: — 

804 

Height. 

a.  Ni^mber. 

805 

Length. 

b.  Type. 

806 

Number   of   Panels. 

c.  Amperage. 

807 

Construction: — 

d.  Voltage. 

a.  Cornice. 

e.  Direct  or  Alterating-Current: — 

b.  Sub-Base. 

e-1.  If  a.  c.  cycles  per  second. 

c.  Method  of  Support. 

/.  Method  of  Support. 

d.  Method  of  Bracing. 

g.  Finish. 

808 

Foundation    (See   Index). 

h.  Numbering  for  Trimming. 

809 

Grille:— 

i.    Who  Installs? 

a.  Material. 

j.   Who  Connects? 

6.  Location. 

k.  Type  and  Kind  of  Inner  Globe. 

c.  Width  and  Spacing  of  Mesh. 

I.    Type  and  Kind  of  Outer  Globe. 

d.  Doors. 

m.  Type  and  Kind  of  Carbons. 

810 

Functions   of    Board: — 

n.  Any  Cooper-Hewitt  Mercury  Arcs? 

a.  Current  from  What  Sources? 

0.  Any  Moore  Lights? 

6.  How  Distributed? 

p.  Allowed  Makes. 

c.  Power  and  Light  Distribution: — 
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c-1.  What  part  of  current  is  to  be  me- 
tered at  switchboard? 

c-2.  Any  apparatus  other  than  electrical 
apparatus  to  be  mounted  on  board? 

811  Apparatus    Controlled: — 

a.  Dynamos: — 

a-1.  Number  and  size. 

b.  Storage  Battery: — 

&-1.  Capacity  and  number  of  cells. 
6-2.  Number  of  end  cells. 

c.  Motor  Feeders. 

d.  Light  Feeders. 

e.  Street   Service. 

812  Voltage. 

813  Current:— 

a.  If  Alternating  Current,  Number  of  Cycles 

AND  Phases? 

b.  If  Direct  Current,  Whether  Two  or  Three 

Wire? 

814  Allowed    Makes, 

815  Instruments  Required  on  Board: — 

a.  Ammeters,  Indicating  and  Recording  Type. 

a-1.  Allowed  makes. 

b.  Voltmeters,  Indicating  and  Recording  Type. 

6-1.  Allowed  makes. 

c.  Wattmeters,  Indicating  and  Recording  Type. 

c-1.  Allowed   makes. 

d.  Curve-Drawing  Instruments. 

d-1.  Allowed  makes. 

e.  End-Cell  Switches. 
/.   Voltmeter  Switches. 
g.  Knife  Switches. 

h.  Oil  Switches. 
i.   Circuit  Breakers. 
j.   Enclosed  Fuses. 
k.  Open  Fuses. 
I.    Clock. 
m.  Ground  Detector. 

816  Finish   of   Switchboard:— 
a.  Finish  of  Instruments. 

6.  Finish  of  Switches  and  Circuit  Breakers. 

c.  Bus-Bars. 

d.  Grille. 

e.  Other  Exposed  Metal  Work. 
/.  Concealed  Metal  Work. 

g.  Mounting  of  Instruments. 
h.  Finish  of  Panels. 

817  Bus  Bars: — 

a.  Number  of  Sets. 

6.  Number  of  Bars  per  Set. 

c.  Any  Removable  Sections? 

d.  Allowable  Carrying  Capacity. 

e.  How   Supported? 

/.  Minimum  Thickness. 
g.  Minimum  Spacing. 
818     Switches    (Construction): — 
a.  Types. 

0.-1.  Single  or  double  break? 

a-2.  Single  or  double  throw? 
6.  Allowable  Carrying  Capacity: — 

6-1.  Sliding   contact. 

6-2.  Cross-sectional  area. 

c.  How  Fused? 

d.  Handles. 

e.  Method  op  Support. 


/.    Construction  Details. 

g.  Name  Plates,  Front  and  Rear. 

h.  Connection  to  Bus  Bars. 

i.    Connection  to  Feeders. 

j.  Number  of  Poles. 

819  Circuit   Breakers    (Construction): — 

a.  Types: — 

a-1.  Underload. 

(X-2.  Overload. 

a-3.  Time  limit. 

0.-4.  Alarm. 

a-5.  Interlocking. 

a-6.  Reverse   current. 
6.  Construction  Details. 

c.  Name  Plates. 

d.  Method  of  Support. 

e.  Connection  to  Bus  Bars. 
/.  Connection  to  Feeders. 
g.  Number  of  Poles. 

820  Apparatus   Supplied  by   Other  Contractors  :- 
a.  Rheostats. 

6.  Starting  Boxes. 

c.  End-Cell  Switches. 

d.  Gages. 

e.  Lamp  Indicators. 

821  Lighting  of  Board: — 
a.  Number  in  Front. 
6.  Number  in  Rear. 

c.  How  Connected? 

d.  How  Controlled? 

e.  How  Supported? 
/.  How  Shaded? 

822  Ground  Detector: — 

a.  Type. 

6.  How  Connected.? 

823  Guarantee   of  Material: — 

a.  Instruments. 

6.  Circuit  Breakers. 

c.  Clock. 

824  Dynamo    Panels: — ■ 

a.  Ammeters: — ■ 

a-1.  Range  of  scale. 
0.-2.  Number. 

a-3.  Shunts  located  where? 
6.  Voltmeters: — 

6-1.  Range  of  scale. 
6-2.  Number. 
c.  Wattmeters: — . 

c-1.  Capacity. 
c-2.  Number. 
c-3.  Shunts    located    where? 

d.  Switch: — 

d-1.  Single  or  double-thi-ow? 

d-2.  Number   of   poles. 

d-S.  Capacity. 

d-4.  Type. 
,e.  Circuit  Breaker: — 

c-1.  Number  of  poles. 

e-2.  Type. 

e-3.  Capacity. 
/.    Rheostats  : — 
g.  Lamp  Brackets: — 

g-1.  Pilot  lamps. 
825     Totalizing  Panel: — 

a.  Ammeters,   (Recording  or  Indicating)  : 
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a-1.  Range  of  scale. 
a-2.  Number. 

b.  Voltmeters   (Recording  or  Indicating)  : — 

6-1.  Range  of  scale. 
b-2.  Number. 

c.  Wattmeters    (Recording,   Indicating  or  In- 

tegrating) : — 
c-1.  Number. 
c-2.  Capacity. 

d.  Lamp  Brackets. 

e.  Ground  Detector. 

/.    Voltmeter  Switch. 
(With  alternating  curi-ent  work  there  may  be  trans- 
former, motor-generator,  rotary  panels,  etc.,  but  fore- 
going will  serve  as  a  guide.) 

826  Feeder   Panels: — 

c.  Nil'.  FER  OF  Feeder  Panels. 

b.  List  of  Feeders. 

c.  Light  or  Power. 

d.  Capacities. 

e.  Switches  or  Circuit  Breakers. 
/.    Lamp  Brackets. 

g.  Name  Plates. 

h.  Double  or  Trifle-Pole  Switches. 

i.    Single,     Double,     or     Triple-Pole     Circuit 

Breakers. 
;.    How  Will  Feeders  Lead  to  Switch  Lugs? 

827  Storage-Battery  Panel:— 

a.  Booster  Control. 

b.  Automatic  Regulator. 

c.  Circuit  Breaker. 

d.  Special     Switching     Device     for     Battery 

Regulation. 

e.  Starting  Switches  for  Motors. 
/.    End-Cell  Switches. 

g.  Ammeters. 

h.  Voltmeters. 

i.    Wattmeters. 

j.    Ampere-Hour  Meter. 


STORAGE  BATTERY 

900      General    Information: — 

a.  Location: — 

a-1.  Where  is  space  provided? 
6.  Purpose:— 

6-1.  To  supply  electricity  for  lighting 
when  battery  is  not  being  charged. 

b-2.  To  supply  electricity  for  lighting 
when  battery  is  being  charged. 

6-3.  To  supply  electricity  for  elevators 
and  other  motors  with  or  without 
light. 

6-4.  To  equalize  elevator  or  other  motor 
fluctuations,  receiving  and  dis- 
charging electricity  continually. 

c.  Whence    Will    Charging    Current    Be    Ob- 

tained? 

d.  How  WILL  Battery  Be  Charged? 

d-1.  From  outside  service? 
d-2.  From  dynamos  direct? 
d-3.  From  dynamo  through  booster? 


e.  When  will  Battery  Be  Charged? 

e-1.  Is  electricity  to  be  drawn  from 
charging  source  for  other  pur- 
poses at  the  same  time  as  charg- 
ing current? 

/.  Allowed  Makes. 

901  Capacity  of  Battery: — 

a.  Capacity  for  8  Hours  Continuous  Dis- 
charge at  Steady  Rate. 

6.  Capacity  for  Momentary  Discharge,  as  in 
Elevator  Work. 

c.  Capacity  for  Three  and  Five  Hours,  Con- 

tinuous Discharge  at  Steady  Rate. 

d.  Minimum      Number     and      Dimensions     of 

Plates. 

e.  Minimum  Number  of  Cells  in  Main  Battery 

and  in  End  Cells. 
/.  How  will  Capacity  Be  Tested? 

902  Boosters: — 

a.  Type  and  Number  of  Boosters: — • 

a-1.  Constant   current. 

a-2.  Differential. 

a-S.  Shunt  wound. 

a-4.  Coupled   or  single   shaft. 

a-5.  Separately  excited. 
6.  Speed. 

c.  Range  of  Voltage. 

d.  Range  of  Amperes. 

e.  Average  Charging  Current. 

/.  Average  Discharging  Current. 

g.  Impressed  Current,  Direct  Current,  or  Al- 
ternating   Current.     If   Latter,    Single 
Phase,  Two-Phase  or  Three-Phase: — 
g-1.  Number  of  cycles. 
g-2.  Impressed  voltage. 

h.  Allowable  Rise  in  Temperature  Under 
Full  Load  for  8  Hours  and  25  per  Cent 
Over-Load  for  2  Hours,  also  under  Reg- 
ular Working  Conditions. 

i.   Noiselessness  and  Freedom  from  Vibration. 

j.  Sparklessness,    Self-Oiling. 

k.  Foundation,  How  Made?  Of  What  Mate- 
rial? Any  Special  Facing?  Supplied  by 
Whom? 

k-1.  Bed   plate? 

I.    Painting. 

m.  Speed-Governing  Device. 

n.  Allowed  Makes. 

903  Controlling  Apparatus: — 
a.  End-Cell  Switches: — 

a-1.  Number  of  switches. 
a-2.  Number  of  points  per  switch. 
a-S.  Who  supplies  these  switches? 
a-4.  Who  connects  these  switches? 
0.-5.  Who  installs  these  switches? 
a-6.  Lugs. 

a-7.  Where  are  switches  to  be  delivered? 
a-8.  Capacity  in  amperes  of  switches. 
a-9.  Any  automatic  end-cell  switches? 
6.  Regulator: — 
a-1.  Type. 
a-2.  Who  supplies? 
a-3.  Who  installs? 
a-4.  Who    connects? 
a-5.  Regulation  required. 
a-6.  Any  details  from  bidder? 
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c.  Rheostats:— 

d.  Diagram  of  Connections. 

c-1.  Number. 

e.  Templates    for     Drilling    by    Switchboard 

c-2.  Who  supplies  booster-dynamo   rheo- 

Maker. 

stats? 

c-3.  Who  supplies  motor  rheostats? 

c-4.  Who     supplies    exciter-motor     rheo- 

REFRIGERATION 

stats? 

As  stated  in   Section  3,   Refrigeration  is  broadly  a 

d.  Switches  and  Switchboabd  :— 

part  of  the  steamfitting  specifications,  but  on  account 

d-1.  Who  supplies  switchboard?   (If  sup- 

of  its  importance  is  here  treated  separately. 

■                       plied    by    battery    contractor,    see 

Switchboard  section  of   Specifica- 

Note:— Items    starred   or    prefaced   by    an    asterisk 

tion  Digest.) 
d-2.  Who  supplies  starting  switches  for 

may  be  specified  or,  preferably,  may  be  left  for  the 

machinery  builder  to  specify.     They  are  noted  here  to 

booster?     For  exciter? 

call  attention  to  the  necessity  of  definite  knowledge  on 

904      Jars  or  Tanks:— 

these  points  before  placing  a  contract. 

a.  Number. 

1000     Purpose   of  Plant:— 

a-1.  Any  spares? 

a.  Ice  Making. 

h.  Sediment  Space. 

h.  Cold  Storage  of  Food  Products. 

c.  Space  for  Increase  in  Number  of  Plates. 

c.  Water  Cooling. 

d.  Construction" OF  Tanks: — 

d.  Fur  Storage. 

d-1.  Material. 

e.  Air  Drying. 

d-2.  Joints. 

/.    Room   Cooling  for  Manufacturing,   Enter- 

c?-3. Draining    and    ventilating    of    bot- 

tainment or  Business  Purposes. 

toms. 

g.  Manufacturing  Processes. 

d-A.  Lead  lining. 

1001     Location  of  Plant  and  Cooled  Spaces: — 

d-h.  Treatment    of    tanks    before    lining. 

a.  Location  of  Building. 

d-Q.  Supports  for  plates. 

h.  Location  of  Refrigerating  Plant  in  Build- 

d-1. Separators  for  plates. 

ing. 

d-8.  Covers. 

c.  Location  of  Space  to  Be  Cooled  in  Building. 

e.  Glass  Jars: — 

d.  Location  of  Brine-Storage  Tank. 

e-1.  Supports    for   plates. 

e.  Location  of  Ice-Making  Tank. 

905      Connection   of   Plates: — 

1002     Production   of   Refrigerating    Gas:— 

a.  Connection  of  Plates  in  Each  Cell. 

a.  Ammonia. 

h.  Connections  from  One  Cell  to  Next. 

a-1.  Compression  with  compressor  steam- 

c.  Connections  of  End  Cells. 

engine  driven. 
a-2.  Compression  with  motor  drive. 

d.  Re-enforcing  of  Terminal   Cells  and  End 

Cells. 

a-3.  Compression  with  gas  or  oil-engine 

e.  Protection  op  Bolts. 

drive 

906      Racks  and   Stringers: — 

a-4.  Absorption  with  generator  operated 

a.  Number  of  Tiers. 

by    boiler    steam. 

h.  Arrangement  of  Batteries. 

b.  Carbonic-Acid  Machine. 

c.  Any   Plan    Required   of    Supporting   Struc- 

c. Sulphurous-Acid  Machine. 

ture? 

1003     Transfer   of  Cooling  Effect   from   Gas  to  Cooled 

c-1.  Who  supplies  structure? 

c-2.  Who  erects  structure? 

a.  With  Piping  Placed  in  Cooled  Space. 

d.  Type  of  Insulators. 

a-1.  Direct  expansion  of  compressed  gas. 

e.  Type  and  Material  of  Sand  Trays. 

a-2.  Brine  circulation. 

/.  Who  Supplies  Sand.? 

With   either   a-1   or   a-2. 

g.  Numbering  of  Cells. 

h.  By  Cold  Air  Delivered  to  Space  by  Fans. 

h.  Painting. 

h-1.  Cold  air  delivered  by  gravity  from 

i.   Foundation. 

bunker  space. 

907      Electrolyte: — 

c.  Any  Tanks  for  Reserve  Cold  Storage? 

a.  Any  Spare  Carboys  of  Acid? 

1004     Plant:— 

a-1.  Weight  of  acid  per  carboy. 

a.  Number  of  Units. 

h.  Any  Empty  Carboys  to  Be  Left? 

b.  Rated  Tonnage. 

c.  Hydrometer. 

h.l.  At    what    head    and    suction    pres- 

d. Cell  Filler. 

sures? 

908      Charging  Current: — 

b-2.  At  what  condensing-water  tempera- 

a. Supplied  by  Whom? 

ture? 

h.  Su^ppLiED  FOR  What  Period.? 

6-3.  Tonnage    in    ice    melted    equivalent? 

909      Sundries:— 

(or  stated  in  b.  t.  u.) 

a.  Thermometers. 

c.  Work  to  Be  Done  in  Various  Parts: — 

h.  Portable  Voltmeter. 

c-1.  Ice  making. 

b-1.  Seals  of  voltmeter. 

c-2.  Water  cooling. 

c.  List  of  Instruments  and  Switches. 

c-3.  Brine  refrigeration. 
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c-4.  Air  cooling. 

d-4.  Finish. 

c-5.  Air  drying. 

d-5.  Painting  of  covering. 

c-6.  Are   these    all    to     be     done    at    one 

d.6.  Method    of    support    of    risers    and 

time? 

mains. 

1005     Speeds:— 

d-7.  Where  are  sizes  indicated? 

a.  Compressor. 

d-S.  Strainer. 

a-1.  Engine   driving   compressor. 

d-9.  Means    of    cleaning    strainer. 

a-2.  Motor    driving    compressor. 

d-lQ.  Means   of  cleaning  risers. 

b.  Pumps. 

d-11.  Valving. 

b-1.  Ammonia    pumps. 

d-12.  Pipe  sleeves  and  plates  (see  Index). 

6-2.  Brine    pumps. 

d-lZ.  How  are   connections  taken  off? 

6-3.  Water  pumps. 

e.  Thermometer. 

6-4.  Oil    pumps. 

/.  Connection  to  and  from  Tank. 

1006     Ice   Making    (Can   System):— 

g.  Connection  to  and  from  Pump  and  Cooler. 

a.  Amount  of  Ice  per  Day:— 

1009     Gas   Piping: — 

a-1.  When  required. 

a.  Material. 

a-2.   Storage    and    delivery   into   storage. 

6.  Painting. 

a.3.   Cutting. 

c.  Where  Are  Sizes  Indicated? 

a-4.  Removal. 

c-1.  Should  contractor  specify  sizes? 

6.  Cans: — 

d.  Valving:— 

6-1.  Size  cans,  length,  width  and  height. 

d-1.  Type  of  valves. 

6-2.  Number. 

d-2.  Flanged    or    screwed. 

6-3.  Means   for   removal   of   cans. 

d-3.  Glands. 

6-4.  Ice  melting. 

d-4.  Seats. 

6-5.  Material. 

d-5.  Expansion  valves. 

6-6.  Method  of  support. 

e.  Allowed  Makes. 

6-7.  Can    filling. 

/.  Joints. 

c.  Tanks:— 

e-1.  Method  of  making  joints. 

c-1.  Length,  width   and   height. 

e-2.  Type  of  joints. 

c-2.  Material. 

g.  Test  of  Piping. 

c-3.  Thickness    of    metal. 

h.  Insulation. 

c-4.  Bracing. 

i.  Method  of   Support. 

c-5.  Painting. 
c-6.  Location. 

1010     Auxiliary   Apparatus: — 

c-7.  Outlets. 

c-8.  Insulation. 

c-9.  Painting  of  insulation. 

a.  Thermometers: — 

a-1.  Brine    inlet    and    outlet    of    cooler? 

a-2.  Brine    inlet   and    outlet   of   bunker? 

a-3.  Inlet    and    outlet    of    condenser? 

c-10.  Top   and   covers   of   can  openings. 
c-11.  Crane. 

a-4.  Water    inlet    and    outlet    of    water 

c-12.  Test   of   tank. 

cooler? 

a-5.  Cooled    rooms. 

1007     Water  Cooling:— 

a-6.  Any  recording  thermometers? 

a.  System  of  Circulation. 

a-7.  Any    alarm-ringing     thermometers? 

6.  Location  of  Cooler. 

a-8.  Range     of     thermometers     in    each 

c.  Size. 

case. 

d.  Length  of  Coil. 

6.  Psychrometer. 

e.  Diameter  of  Pipe. 

c.  Hydrometer. 

/.  Material. 

d.  Salometer. 

g.  Open  or  Closed  Tank. 

h.  Filtration. 

e.  Gages: — 

e-1.  Brine. 

i.  Insulation  of   Cooler,   Tank  and  Piping. 

j.  Valving. 

s-2.  Head. 

e-3.  Back-pressure. 

1008     Brine  Circulation:— 

a.  Location  of  Cooling  Coils  Shown   Where.? 

e-4.  Steam. 

e-5.  Allowed    makes. 

6.  How  is  Brine  Cooled: — 

6-1.  Passing    through    a    Hendrix    type 

/.  Indicator. 

cooler. 

/-I.  Allowed  makes. 

6-2.  Passing      through      a      double-pipe 

g.  Pressure  Regulators. 

cooler. 

g-1.  Compressors. 

c.  Balanced    or    Unbalanced    System    of    Cir- 

g-2. Generator. 

culations^ 

g-3.  Pumps. 

c-1.  Single   or  two-pipe   system? 

g-4:.  Allowed  makes. 

d.  Brine  Mains  and  Risers:— 

h.  Wrenches: — 

d-1.  Material. 

h-1.  Finish    of    wrenches. 

d-2.  Painting  of  pipes. 

h-2.  Wrench  board. 

d-S.  Insulation. 

hS.  Erection. 

For  Index  see  page  4-9 
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i.  Lubricators. 

g-16.  Special  fixtures   (Continued). 

i-1.  Size. 

Tracks. 

i-2.    Finish. 

Hangers. 

i-3.  Allowed  makes. 

Racks. 

1011     Brine:— 

Shields. 

a.  Material. 

1014     Compressor: — 

a-1.  Salt  or  calcium  chloride? 

a.  Type: — 

a-2.  Specific  gravity. 

a-1.  Vertical  or  horizontal. 

0.-3.  Quantity    required? 

a-2.  Double  or  single-acting. 

1012     Ammonia  or  Other  Gas:— 

6.  Number  of  Cylinders. 

a.  Who  Supplies? 

c.  Character  of  Drive:— 

b.  Allowed  Makes. 

c-1.  Type  of  engine. 

c.  Any  Spare  Quantity? 

c-2.  Type  of  motor. 

1013     Cooling   System  by  Air  Circulation:— 

(For  details  of  engines  or  motors  see   Section 

a.  Method  of  Circulating. 

400,  Engines;  722,  723,  Motors;  and  also  the  In- 

b. Ducts:— 

dex  to  the   Specification  Digest.) 

6-1.  Sizes. 

d.  Foundation. 

6-2.  Location    shown    where? 

e.  Painting. 

/.    Speeds  : — 

/-I.  Limit  of  piston  speed. 
g.  Bore  and  Stroke  of  Compressors. 

6-3.  Thermostatic  control  of  dampers. 
6-4.  Method    of    support. 
6-5.  Insulation. 

6-6.  Construction. 

h.  Details  of  Water  Cooling. 

(For  other  details  of  ducts  see  Index.) 

i.    Lagging  of  Cylinder. 

c.  Fans:— (See  Section  312,  Steam  Fitting-). 

c-1.  Motors    outside    cold   room? 

(For  other  details  of  construction  of  compres- 

c-2. Thermostatic    control? 

sor  which  it  may  be  advisable  to  cover  in  speci- 

d. Motors:— (See  Index). 

fications,  see  Steam  Engines,  Section  400,  and  the 

e.  Brine  Bunker. 

Index  to  the  Specification  Digest. 

e-1.  Number  of  stacks. 

j.    Cross    Connection    of    Suction    and    Dis- 

e-2. Lergth   of  pipe   in   coils. 

charge. 

e-3.  Diameter    of    pipe    in    coils. 

k.  Lubrication. 

e-4.  Centering. 

I.    Noiseless  Operation. 

e-5.  Arrangement   of   pipes    in    coils. 

TO.  Valves  :— 

e-6.  Valving  of  pipes  in  coils. 

m-1.  Size.                        ' 

e-7.  Method  of  support  of  pipes  in  coils. 

m-2.  Where  placed? 

e-8.  Location  of  joints  and  valves. 

*m-3.  Construction  details?      / 

e-9.  Drip    pans. 

1015     Condenser:— 

e-10.  Draining  of  pans. 

a.  Type:— 

e-11.  Painting. 

a-1.  Hendrix. 

e-12.  Foundation.     How  made?     Of  what 

a-2.  Double-pipe. 

material?       Any    special    facing? 

a-3.  Atmospheric. 

Supplied  by  whom? 

a-4.  Submerged. 

/.  Removal  of  Frost:— 

6.  Material. 

/-I.  Method. 

*c.  Square  Feet  of  Cooling  Surface:— 

/-2.  Details. 

*c-l.  Diameter  and  length  of  pipes. 

g.  Rooms  and  Boxes:— 

*c-2.  Standard  or  extra-heavy  pipe. 

g-1.  Size. 

d.  Valving: —                                   '•" 

g-2.  Openings. 

d-1.  Number  of  sections. 

g-S.  Shelving. 

d-2.  Series  or  parallel  operation. 

g-4.  Number    of   feet    of   pipes    and    di- 

d-Z. Flow  of  water  and  gas. 

ameter  in  coils. 

e.  Provision  for  Saving  Water. 

g-5.  Support  of  coils. 

/.    Draw-Off. 

Drip  pans  for  coils. 

g.  Provision  for  Cleaning. 

Valves  and  unions  for  coils. 

/).  With  Atmospheric  Type:— 

g-6.  Drains. 

h-1.  Protection  against  freeze-up. 

g-7.  Hardware. 

h-2.   Sun   and  wind   protection. 

5^-8.  Insulation  of  columns  or  pipes. 

h-B.  Damage  to  neighbors. 

g-9.  Lighting. 

i.    With  Submerged  Type: — 

gf-10.  Ventilation. 

■i-1.  Overflow  and  drain. 

g-n.  Cleaning  facilities. 

i-2.  Material   and  thickness   of   tank. 

g-12.  Thermometers. 

i-3.  Construction-  details. 

5^-13.  Character  of  insulation. 

j.    Number  of  Condensers. 

g-14.  Finish. 

y-1.  Painting. 

g-15.  Painting. 

.7-2.  Method  of  support.  _ 

g-16.  Special  fixtures. 

y-3.  Foundation:    How   made?     Of   what 

For  Index  see  page  49 
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Water  Circulation 


material?      Any    special    facing? 

b.  Capacity:— 

Supplied  by  whom? 

*b-l.  Coil   surface. 

j-4.  Test. 

c.  Initial  Steam  Pressure. 

1016     Coolers:— 

d.  Condensed  Steam  Delivered  Where? 

a.  Number. 

d-1.  How  trapped? 

b.  Type:— 

d-2.  Valving? 

b-1.  Hendrix. 

e.   IrvfSULATION   AND   LAGGING. 

6-2.  Double-pipe. 

/.    Painting. 

c.  Rated  Capacity: — 

g.  Finish. 

c-1.  With  Hendrix  type:— 

h.  Foundations. 

*  Diameter. 

i.    Cross  Connections. 

*Coil  surface. 

:;.    Connections  to  Exchanger,  Analyzer  and 

*Heig-ht  and  head  room  required. 

Rectifier  by  Whom.? 

*Valving. 

1020     Other  Parts  of  Plant  :^ 

c-2.  With  double-pipe:— 

*a.  Analyzer. 

*Number  of  feet  of  pipe. 

*b.  Exchanger. 

•*Diameters  of  pipe. 

*c.  Rectifier: — 

*Material. 

c-1.  Whence  is  cooling  water  derived? 

d.  Lagging: — 

c-2.  Where  is  cooling  water  discharged? 

d-1.  Painting. 

*d.  Weak-Liquor  Cooler. 

d-2.  Finish,  polished,  or  ground  or  rough. 

e.  Method  of  Support. 

d-B.  Insulation. 

/.    Painting. 

e.  Valving. 

*g.  Valving. 

/.    Draining  and  Purging. 

1021     Absorbers:— 

g.  Method  of  Support. 

a.  Number. 

h.  Foundation. 

b.  Capacity. 

i.    Test:— 

*6-l.  Coil  surface. 

i-1.  Working  pressure. 

c.  Water  Connections. 

i-2.  Test  pressure. 

d.  Finish. 

1017     Pumps:— 

e.  Method  of  Support. 

a.  Number. 

/.    Foundations:    How   Made?     Of  What  Ma- 

6. Services  and  Construction. 

terial?     Any  Special  Facing?     Supplied 

(For  other   details   of  pumps   see  317,    Steam- 

BY  Whom? 

fitting,  and  722,  Electric  Fitting.) 

1022     Ammonia   Pumps:— 

c.  Insulation  of  Cold  End.? 

a.  Number. 

d.  Governor. 

b.  Size. 

e.  Working  Pressure: — 

c.  Speed. 

e-1.  Static  head. 

d.  Governing. 

/.    Allowable  Piston  Speeds. 

e.  Cross  Connections. 

1018     General:— 

(For  other   details   see  317,   Steam   Fitting,   722, 

a.  Who  Makes  Steam  and  Drip  Connections? 

Electric  Fitting.) 

b.  Who  Makes  Electrical  Connections? 

1023     Water   Circulation:— 

c.  Who  Makes  Plumbing  Connections? 

a.  Where  Derived? 

d.  Who  Supplies  Steam? 

b.  Where  Can  it  be  Used? 

e.  Who  Supplies  Water? 

c.  Any  Re-Cooling: — 

/.    Who  Supplies  Electricity? 

c-1.  Cooling  tower. 

g.  Who  Runs  Test? 

c-2.  Evaporative  condenser. 

1019     Generartors    (Absorption    System): — 

d.  Any  Diagram  of  Connections? 

a.  Number. 

e.  Size  of  all  Piping. 

For  Index  see  page  4-9 
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Absorbers,  Refrigerating  Plant.. 1021 

Absorption    Process 1002  a-4 

Accumulator,  Steam 460 

Air   Chambers,   Electric-Pump ..  722  ?; 
Air-Circulation  Cooling  Systems.  1013 

Air  Compressors 300.15,  542 

Air  Pumps 317  A:,  318  k,  722  k 

Air-Separating  Tank 300.19 

Air  Washer 311 

Alarm-Ringing   Thermometers, 

1010  a-7 

Ammeters 824,  827  g 

Ammeters,  Indicating.  ..  .815  a,  825  a 
Ammeters,  Recording. ..  .815  a,  825  a 

Ammonia   1012 

Ammonia  Compressors 1002 

Ammonia   Pumps, 

317  i,  318  i,  722  i,  1022 

Ampere-hour   Meters 827  j 

Analyzer,  Refrigerating  Plant.  1020  a 

Anemometers 345  d 

Annunciators,    Electric, 715 

Architect   1 

Arc  Lamps 727 

Arc  Lighting,  Temporary  Wiring 

for    733  e 

Armature   Construction 619  h 

Ash  Cans 345  b 

Ash   Removal 121 1 

Atmospheric    Condenser 1015  a-3 

Back-Pressure  Valve 325 

Basis  of  Contract 3 

Batteries,    Electric 717 

Bearings,    Dynamo 619  j 

Bearings,  Internal-Combustion 

Engine    530 

Bearings,    Steam-Engine 423  g 

Bells  and  Buzzers 714 

Belt,  Centrifugal  Pump 319  z-4 

Belt,  Dynamo  and  Gas-Engine.  .523  d 

Belt,  Electric-Motor 722  s-4,  723  d 

Belt,    Electric-Pump 318  s-4 

Belt,  Engine  to  Dynamo.  .422  d,  620  d 

Belt,  Fan 312  e-4 

Belted   Dynamos 604  c 

Belt  Tightener,  312  e-4,  318  s-6,  319  i-4, 
422  d,  523  d,  620  d,  722  s-4,  723  d 

Blower,  Gas-Produeer 210  d 

Blowers  and  Fans 312 

Blowers,  Forced^Draft 347 

Blow-off   Cock 113  f/ 

Blow-Off  Tank, 

300.4,  300.60,  300.61,  300.62,  321 

Blow-off   Valve 113  /i 

Boiler  Design  and  Construction 

Details     105-112 

Boiler-Feed  Pumps,    317  a,  318  a,  722  a 

Boiler    Numbers 336 

Boilers     100-122 

Boilers,  Details  of  Construction.  .115 

Boilers,   Internally   Fired 116 

Boilers,    Marine    Type 116 

Boilers,  Material  Specifications.  .  .114 


Boilers,  Part  of  Steamfitting 

Contract 300.1 

Boilers,  Steam,  Water,  Blow-off  and 

Smoke  Connections  to 300.2 

Boilers,   Tests   of 19  e 

Boiler    Setting 120 

Bolts,    Boiler 115  jr 

Bond    Required 20  c 

Booster    Connections 726  g 

Boosters    902 

Bracing,    Boiler, 115  e 

Brackets,   Lamp 825  d,   826  / 

Brass    Pipe 301  d 

Breeching,  Smoke 300.26,  310 

Brine    1011 

Brine    Bunker 1013  e 

Brine    Circulation 1008 

Brine  Pumps 317/1,  318  h,  722  h 

Bronzing  and  Painting 301  r 

Brushes,   Construction   of 619  d 

Buckets,    Steam-Turbine 458 

Buckstays    113  r 

Building  Tests 19 

Bulbs  for  Incandescent  Lamps... 728 

Bunker,    Brine 1013  e 

Bus   Bars 707  e,   817 

Buzzers  and  Bells 714 

Cabinets,    Oil 333 

Calorimeter    210 1-2 

Can  System  of  Ice  Making 1006 

Capacity  of  Storage  Battery 901 

Carbonic-Acid    Machine 1002  6 

Casing,  Steam  Turbine 455 

Cell    Filler 907  d 

Central  Oiling  System, 

346,  423  r-1,  540  6-1 

Centrifugal    Pumps 319 

Certificates  and  Permits 702 

Chain  Drive,  Centrifugal  Pumps, 

319  z-4 
Chain  Drive,  Electric  Pumps.  .318  s-4 
Chain  Drive,  Fans  and  Blowers, 

312  e-4 

Chain   Drive,    Turbines 454 

Changes    15 

Check    Valves 113  i 

Circuit  Breakers, 

815  i,  819,  824  e,  826,  827 

Circuit    Wiring 706 

Circulating  Pumps.317  g,  318  g,  722  g 

Cleaning    Up 14 

Clean-Out    Doors 113  g 

Clean  Outs,  Smoke  Breeching.  .310 /i 

Clock,   Guarantee   of 823  c 

Clock,  Listing  of 731 

Clock,    Switchboard 815  i 

Clock,    Time 721 

Clock,    IVatchman's 721 

Closed  Type  Feed-Water  Heaters, 

320  g 

CO,  Recorder 300.22,  345  i 

Cock,    Blow-off 113  fir 

Coil   Connections 304 


Coils 300.39,  301 1,  1013  g-i 

Coils,    Brine    Bunker 1013  g-f> 

Coils,    Condenser 1016  c-1 

Coils,    Tempering 305 

Coils,    Water-Cooler 1007  d 

Collars    and   Plates 301  g 

Commutator    Construction 619  c 

Compressor  for  Internal-Combus- 
tion Engine  (Starting  Plant).. 542 
Compressor  for  Refrigeration  Plant, 

1014 
Compressor  Speeds  for  Refrigerat- 
ing Plant 1005  a 

Compressors,   Ammonia 1002 

Condenser 342,    1015 

Condenser,    Evaporative 1023  c-2 

Conduits,    Electric 704 

Conduits,  Telephone 719 

Connection  of  Storage-Battery 

Plates   905 

Connecting  Rod,  Internal  Combus- 
tion   Engine 528 

Connecting,    Steam-Engine 423  e 

Connections,    Electrical 621 

Contract    Basis 3 

Controllers    723  e 

Controlling  Apparatus,  Switch- 
board     903 

Cooling  and  Heating  Systems . . .  19  fe 

Cooling  by  Air  Circulation.' 1013 

Cooling,   Internal-Combustion 

Engine    538 

Cooling  Towers.300.24,  342  r,  1023  c-1 

Coolers    1016 

Co-operation  with  other  Contractors.9 

Cooper-Hewitt  Arcs 727 

Corliss   Engine 403  g 

Coupling,  Dynamos  and  Engine, 

422  6,  523  6,  620 

Coupling,  Electric  Motors 723  c 

Covering,  Insulating 300.28,  301  p 

Covering  of  Air  Washer 311  p 

Covering  of  Back-Pressure  Valve, 

325  c 

Covering  of  Boilers 116  d 

Covering  of  Blow-Off  Tank 321  i 

Covering  of  Centrifugal  Pump .  319  p 

Covering  of  Condensers 342  o 

Covering  of  Drip  Piping 340  g 

Covering  of  Ducts  and  Flues... 309c 
Covering  of  Feed-Water  Heaters.320  i 
Covering  of  Grease  Extractor.  .327  / 
Covering  of  Heating  System.  .  .341  c 
Covering  of  Hot-Water  Heater.. 324  v 
Covering  of  Hot-Water  Tank.  .323  m 
Covering  of  Indirect  Heaters.  .  .306  ^ 
Covering  of  Pump  Cylinders.  .317  aa 
Covering  of  Reducing  Valves.  .  .326  5^ 
Covering  of  Smoke  Breeching;.  .310  c 
Covering  of  Steam  Accumulator.460/ 
Covering  of  Steam  Cpnnections.338  s 
Covering  of  Steam  Separator. .  .328  flf 
Covering  of  Tempering  Coils...  305  o 
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Covering  of  Water  Weigher 330  Z 

(See  also  "Insulation.") 

Cylinder,    Gas-Engine 509 

Cylinder,   Internal-Combustion   En- 
gine    524 

Cylinder,   Steam-Engine ...  .423  a 

Cylinder  Lubricators 423  q,   540  a 

Crank  and  Pin,  Internal-Combus- 
tion Engine 529 

Crank  and  Pin,  Steam  Engine.. 423/ 
Cross-Head,  Internal-Combustion 

Engine    527 

Cross-Head,    Steam    Engine 423  d 

Cutting  and  Cleaning  up 14 

Curve-Drawing    Instruments. .  . .  815  d 

Damage  to  .  Work 11 

Dampers    310  i 

Damper    Regulator 381 

Dead    Plate 113  « 

Defects,  Repair  of 20  d 

Delivery    and    Storage 8 

Deviations   from    Specifications 2 

Direct-Connected  Engine  and 

Dynamo 422  a,  523,  604  a,  620 

Direct-Connected    Motors 723  c 

Direct-Connection 422,  523,  620 

Discharge  of  Storage  Battery. ..  .901 

Distributing    Panels 707 

Dome,    Boiler 109 

Draft  Control 113  v 

Draft    Gages 345  flf 

Draft,    Mechanical 347 

Drain  Pumps 317  6,  318  h,  722  h 

Drawings    4 

Drip    Piping 340 

Drop    Lights,    Electric 711 

Ducts,    Air 1013  6 

Ducts  and  Flues 309 

Dynamos 600-623 

Dynamos,  Connection  to  Engine, 

422  a,  523,  604  a,  620 

Dynamos,    Motor 716 

Dynamos,    Switchboard  Control   of, 

811a 

Dynamos,    Tests    of 19  c 

Economizer 300.25,  343 

Ejectors    300.10,  337 

Enclosed  Fire-Box  Boilers 100  e 

End-Cell  Switches. .  820  c,  827/,  903  a 

Engines     400-424 

Engines,  Connection  to  Dynamo, 

604  a,  620 
Engines,  Internal  Combustion.500-523 
Engines,  Steam  and  Drip  Connec-  ' 

tions    to 300.3 

Engines  and  Turbines,  Tests  of.l9& 
Engines  for  Fans  and  Blowers.  .312/ 

Engine  Lubrication 54  6 

Electric  Light  Fixtures 700  i/ 

Electric   Lights,   Portable 710 

Electric   Motors 723 

Electric  Pumps 318,  722 

Electric    Wiring 700-733 

Electric  Wiring,  Tests   of 19  a 

Electrolyte  for  Storage  Battery . .  .907 
Elevator  Pump 317  e,  318  e,  722  e 


Elevators,  Temporary  Wiring  for, 

733  a 

Evaporative    Condenser 1023  c-2 

Exchanger,   Refrigerating  Plant, 

1020  h 

Exchanger  Tank 300.18 

Exhauster,    Gas 210  d 

Exhaust-Outlet,    Steam   Turbine.. 457 
Exhaust-Steam    Connections.  . .  .  .339 

Exhaust-Heads 322,    340  d-2 

Extractor,   Grease 327,   339  m 

Extra  Work 16 

Factory    Tests. 18 

Failure  to  Make  Good 20  e 

Fans     1013  c 

Fans  and  Blowers 312 

Fans,   Cold-Air 1003  h 

Fans,  Temporary  Wiring  for... 733c 

Feeder    Panels 826 

Feeders  and  Mains    (Electric)  ..  .725 

Feed  Pipe,  Internal 113  c 

Feed    Valves 113  i 

Feed- Water   Heater  Drips 340  d-8 

Feed-Water    Heaters 320 

Field   Frame,   Dynamo 619  a 

Field    Rheostat 619  e 

Filter,    Oil 345  « 

Filtration  of  Cold  Water 1007  h 

Fire-Alarm    720 

Fire  Pumps 317  d,  318  d,  722  d 

Fire-Tube  Boilers 100  a,  h 

Firing    Tools 345  a 

Fittings   and   Flanges 301  / 

Fixtures,    Electric-Light 700  i/ 

Flanges   301  i,  k,  338  t 

Flanging  of  Exhaust  Steam  Con- 
nections   339  0 

Flickering   of   Lights 615 

Floor  Heights,  Listing  of 732 

Flues  and  Ducts 309 

Fly-Wheel,  Internal-Combustion 

Engine    532 

Fly-Wheel,    Steam-Engine 423  i 

Forced    Draft 121  j 

Forced-Feed  Lubricators, 

'    423  q-1,  540  a-1 

Forced-Draft    Blowers 347 

Foundations  for  Absorbers. .  .  .1021  / 
Foundations  for  Absorption  Gen- 
erators      1019  h 

Foundations  for  Air  Compressors, 

542  7t 
Foundations  for  Air  Washer.  .  .311  o 

Foundations  for  Arc  Lamps 729 

Foundations  for  Blow-Off  Tank.321  k 

Foundations  for  Boosters 902  k 

Foundations  for  Centrifugal  Pumps, 

319  n 
Foundations  for  Compressor.  .1014  d 
Foundation   for    Condensers, 

M2m,  1015  i-3 
Foundations   for   Coolers.  ....  .1016  ^ 

Foundations   for   Dynamos 622 

Foundations  for  Electric  Pumps. 318  y 
Foundations  for  Fans  and  Motors, 

312  7Ji,  313 


Foundations  for  Feed-Water  Heat- 
ers     320/1 

Foundations   for  Gas  Producer, 

210  a,  14 
Foundations  for  Internal  Combus- 
tion   Engines 535 

Foundations  for  Pump  Regulator, 

329  sr-4 

Foundations   for   Pumps 317  w 

Foundations  for  Mechanical   Stokers, 
121  0 
Foundations  for  Steam   Engines, 

423  m 
Foundations  for  Storage  Battery, 

906  i 

Foundations   for   Switchboard 808 

Foundations   for  Water  Weigher, 

330  i 

Four-Valve    Engine 403  / 

Frame,    Internal-Combustion    En- 
gines     534 

Fronts,  Boiler 115  a 

Fuel  Economizer 300.25,  343 

Fuel,    Gas-Producer 202 

Furnaces  for  Internally  Fired 

Boilers 116  a-1 

Fuses 707/,    815  A 

Fusible  Plug 113  d 

Gages,  113  /,  300.32,  314,  342  j,  345  /, 
;,  k,  542  g,  820  d,  1010  c 

Gages,    Draft 345  gr 

Gages,    Gas-Producer 210  i 

Gages,  Recording 314  a,  345  j,  k 

Gage,     Steam,     113/,     300.32,     342  i, 
345/,   y,   k,   1010  c-4 
Gas  Engine  for  Ammonia  Compres- 
sor   1002  a-3 

Gas    Engines 500 

Gaskets    101  g,  301  i 

Gas  Piping,  Ammonia 1009 

Gas,    Producer 505 

Gas,  Quality  of 205 

Gas    Producers 200-210 

Gearing,   Steam  Turbine 454 

General  Clauses  of  Specification,  1-20 
Generatoj^s,  Absorption  System,  1019 

Globes  for  Arc  Lamps 727 

Governing,  Internal-Combustion 

Engine    533 

Governor,    Pump..  317?/,    329,    1017  d 

Governor,   Steam   Engine 423  j 

Graphite  Lubrication,  423  ^-6,  540  a-6 

Grates     106 

Grease  Cups 423  r-8,  540  6-7 

Grease  Extractor 327,  339  m 

Grease  Extractor,  Heater,  Muffler 
Tank,   Return   Tank  and   Pump 

Governor,    Combined 322 

Grille,    Switchboard 809 

Ground  Detector 815  m,  822 

Guarantee 20,    823 

Guarantee  of  Mechanical  Stoker, 

121  p 

Hand-Pump    Lubricators 540  a-1 

Heads,    Boiler 115  c 

Heater,    Gas-Producer 210  g 
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Heater,  Grease  Extractor,  Muffler 
Tank,   Return   Tank  and  Pump 

Governor,    Combined 322 

Heaters   and  Reheaters 306 

Heaters,    Hot- Water 324 

Heating  and  Cooling  Systems ...  19 /i 

Heating    System 341 

Helical    Gear 454  a 

Hendrix    Condenser 1015  a 

Hendrix,  Coolers 1016  b 

High-Pressure  Steam  Connections. 338 

High-Speed   Engine 403  a 

Hot- Water    Heaters 300.16,    324 

Hot-Water  Tank 323 

House-Heating    System 300.5 

House  Pumps 317  c,  318  c,  722  c 

Hydrometer 907  c,    1010  c 

Ice  Making  by  the  Can  System.  1006 

Ignition    537 

Incandescent  Lighting 728,  733  / 

Indicating   Ammeters 815  a,   825  a 

Indicating  Voltmeters.  .  .815  6,  825  6 
Indicating   Wattmeters. .  .815  c,   825  c 

Indicator    piping 423  t 

Indicators.; 345c,    423s,    1010/ 

Indirect  Heaters  and  Reheaters . .  306 

Injectors 300.9,    337,    338  w 

Instruments     345 

Insulating   Covering 300.28,    301  p 

Insulation,  Electric.  703  c,  703  e,  708  h 
Insulation  of  Absorption   Genera- 
tors      1019 e 

Insulation  of  Ammonia  Piping. 1009  h 
Insulation  of  Cold-Air  Ducts .  1018  6-5 
Insulation  of  Cold-Water  Piping, 

1007  i 

Insulation  of   Pipes 1018  g-S 

Insulation  of  Pumps 1017  c 

(See  also  "Covering.") 

Insulators    906  d 

Insurance     12 

Insurance,  Boiler 117 

Internally  Fired  Boilers 116 

Internal-Combustion    Engines 500 

Jars,    Storage-Battery 

Joints  of  Ammonia  Gas  Piping..l009  / 

Joints,  Pipe 301  /i,   388  t 

Labor    

Lamp    Indicators 820 

Lamps,  Arc 727 

Lamps,  Cooper-Hewitt.  .  .700  y,   727  n 

Lamps,    Incandescent 728 

Lamps,    Moore 700  y,    727 

Lamps,    Nernst 700  i/,    728 

Lamps,    Tungsten 700  y,   728 

Lighting,    Arc 727 

Lighting,    Incandescent 728 

Lighting,   Switchboard 821 

Lights,    Drop 711 

Light,  Portable  Electric 710 

Lining  of  Smoke  Stack 122 

Lubrication  of  Centrifugal  Pumps, 
319 
Lubrication  of  Centrifugal  Pump 
Motors 819  i-7 


Lubrication  of  Compressors, 

542  I,  1014  k 
Lubrication  of  Electric  Motors. 723  gr 

Lubrication    of   Engines 423  r 

Lubrication  of  Fan  and  Blower 

Engines    312 /-3 

Lubrication  of  Fan  Motors 312  e-7 

Lubrication   of   Governor 533  c 

Lubrication  of  Gas-Engine  Cylinder, 

524  e 
Lubrication  of  Gas-Engine  Cross- 
head    527  c 

Lubrication  of  Gas-Engine  Bear- 
ings     530  6 

Lubrication  of  Internal-Combys- 

tion    Engine 54C 

Lubrication  of  Motors,  722  s-7,  123  g 
Lubrication  of  Triplex  Pump. 318  s-7 

Lubricators 317  v,    346  c,    1010  t 

Lubricators,   Cylinder 428  g,   540  a 

Mains  and   Feeders    (Electric)  ..  .725 
Mains  and  Branches   (Electric)  .707  d 

Manhole    Frames 113  p 

Manholes    107 

Manifold   for   Water   Cooling.  .  .538  6 

Marine   Type  Boilers 116 

Material    of    Boilers 114 

Materials,   Quality   of 5 

Mats    316 

Measurement    4  e 

Mechanical    Draft 847 

Mechanical   Stokers 106  i,  121 

Metering  of  Tenants'  Light  and 

Power    700  g 

Meters,  Steam.  ..  .300.21,  888/,  345 /i 

Meter,  Water 330 

Moisture   Regulator 210  c 

Moore   Lights 727 

Motor  Dynamos 716 

Motors,  Electric 723,  1013  d 

Motors  for  Ammonia  Compressor, 

1002  a-2 
Motors  for  Centrifugal  Pumps,  319  i 
Motors  for  Electric  Pumps, 

318  s,  722 
Motors  for  Fans   and  Blowers,   312  e 

Motors,   Listing   of 730 

Muffler,  Gas  Producer 210  ^ 

Muffler  Tank 300.17 

Muffler    Tank,    Grease    Extractor, 
Return  Tank,  Heater  and  Pump 

Governor,   Combined 322 

Name  Plates 818  gr,   819  c, 

Nernst   Lamps 728 

Noiseless    Operation, 

19  6-5,  19  c-8,  19  d-8 
Noiseless  Operation  of  Dynamo.. 614 

Nozzles,    Steam    Turbine 456 

Numbers,    Boiler 

Oil    Cabinets 333 

Oil    Engine 544 

Oil  Engine  for  Ammonia  Com- 
pressor    1002  a-3 

Oil  Filter 845  /,  423  r-5 

Oiling    System,    Central, 

300.29,  846,  540  6-1 


Oil   Pumps 817/,  318/,   722/ 

Oil    Switches 815 /i 

Open-Type  Feed-Water  Heater.320  p 
Operation  Pending  Completion . . .  .5d 

Other    Contractors 9 

Outlets  of  Boilers 108,  110,  111 

Outlets  for  Electric  Wiring 705 

Overload  of  Dynamos.  .606,  609,  612 

Overtime    17 

Owner     1 

Packing    301  m 

Packing  for  Pumps 317  66 

Painting    1009  6 

Painting  and   Bronzing 801  r 

Painting  of  Absorption   Generator, 

1019/ 
Painting  of  Air  Compressor. ..  .542  o 

Painting  of  Air  Washer 311  g 

Painting  of  Blow-Off  Tank 321m 

Painting  of  Brine  Boxes. .  .1013  flr-15 
Painting  of  Brine  Bunker.  .1013  e-11 
Painting  of  Centrifugal  Pumps. 319  o 
Painting  of  Coils   and   Stacks.  .305  A; 

Painting  of  Compressor 1014  e 

Painting  of  Condensers 

342  m,  1015  y-1 
Painting  of  Cooler  Lagging. .  .1016  d 
Painting   of  Cooling  Tower. .  .342  r-9 

Painting  of  Drip  Piping 840  / 

Painting  of  Ducts 309  d 

Painting    of   Dynamos 610 

Painting  of  Electric  Pumps 318  z 

Painting  of   Engine   Frames. ..  .428  i 

Painting   of   Engines 414 

Painting  of  Fan  Foundations, 

312  n,   318/ 
Painting  of  Feed- Water  Heaters, 

320  J,  k 
Painting  of  Forced-Draft  Blowers, 

847/ 
Painting  of  Gas  Producer, 

210a-15,  d-6,  e-19,  g-5 
Painting  of  Gi-ease  Extractor. 327  fl^ 
Painting  of  Heating  System.  .  .341  d 
Painting  of  Hot-Water  Heater.824  o 
Painting  of  Hot- Water  Tank.  .823  u 
Painting  of  Internal  Combustion 

Engine    Fi-ame 534  d 

Painting   of    Oil    Cabinets 883  e 

Painting  of   Oil   Engine 544  a-7 

Painting   of   Piping 801  r 

Painting-  of  Pumps 817  x 

Painting    of    Registers 307  i 

Painting  of  Smoke  Breeching. 310  e 
Painting  of  Steam  Accumulator, 

460  sr 
Painting  of  Steam  Connections. 888  ?■ 
Painting  of  Steam  Separator.  .328 /;. 
Painting   of    Water    Weigher.  .  .380  A- 

Panel    Boards,   Distributing 700 /( 

Panels,    Switchboard, 

806,  824,  826,  827 

Patents 13 

Pendant    Switches .  . . ". 708  fif 

Permits    and    Certificates 702 
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Pipe  Coils,  300.39,  301  t,  305,  1007  d, 
1013  5r-4,   1013flr-5,   1016  c-1 

Pipe  Collars  and  Plates 301  g 

Pipe  Joints 301  h,   338  t,    1009/ 

Pipe   Supports 301  Z 

Piping    301  a-sr 

Piping,  Ammonia  Gas 1009 

Piping,    Condenser 1015  c 

Piping,  Gas  Producer 210  e 

Piping,  Internal-Combustion  En- 
gine      541 

Piping,    Refrigerating 1003  a 

Piping    Systems 19  / 

Piston,  Internal-Combustion  En- 
gine    526 

Piston,    Steam    Engine 423  b 

Piston  Rod,  Internal-Combustion 

Engine    526 

Piston  Rod,   Steam   Engine 423  c 

Plates   and   Collars 301  g 

Plates,    Storage-Battery 905 

Portable   Lights,    Electric 710 

Portable    Voltmeter 909  6 

Pressure   Regulators 1010  g 

Producei",    Gas 210  a 

Producer  Gas,  Quality  of 205 

Producers,  Tests  of 19 

Psychrometer    1010  b 

Pull   Boxes 707 

Pulley,  for  Belted  Dynamo 619  gr 

Pump  Governors 300.35 

Pump    Regulators 

Pumps 300.14,  317 

Pumps,    Ammonia 1022 

Pumps,    Centrifugal 319 

Pumps,   Electric 318,  722 

Pumps,   Refrigerating  Plant 

1005  b,  1017 

Pumps,   Rotary 319 

Pumps,  Temporary  Wiring  for.  .733  b 

Pumps,    Turbine 319 

Purchaser's    Representative 1 

Push  Buttons 713 

Racks,   Storage-Battery 906 

Radiator  Connections 300.39,  303 

Radiators    301  s 

Railing ..315,    543 

Reasonable  Requirements 5  c 

Receiver  Separator 328  c 

Receptacles,  Electric  Wiring 709 

Recording  Ammeters 815  a,  825  a 

Recording   Voltmeters...  .815  6,    825  & 
Recording  Wattmeters...  .815  c,  825  c 

Recording  Gages 314  a,  345  j,  k 

Recording    Instruments,    Gas-Pro- 

ducer    210  i 

Recording  Thermometers, 

311  TO,  1010  a-6 
Rectifier,  Refrigerating  Plant, 

1020  c 

Reducing  Valves 326 

Refrigerating  Machinery, 

Tests    of 19  d 

Refrigeration     1000-1023 

Registers     307 

Regulation  of  Temperature 308 


Regulators,    Damper 331 

Regulators,    Pressure 1010  g 

Regulators,  Pump 329 

Regulators,    Storage-Battery 903  b 

Reheaters    306 

Relief    Valves 342  /i,  423  p,  542  d 

Relief  Valves,  Electric  Pump, 

318  w,  722  w 

Repair  of  Defects 20  d 

Rheostat  ...  .726  /,  820  a,  824  /,  903  c 

Rheostat,  Field 619  e 

Risers   302 

Riveting    of   Boilers 115  d 

Rotary   Pumps 319 

Rotor,   Steam   Turbine 459 

Safety    Valves 113  Z 

Salometer   1010  d 

Sand  Trays,   Storage-Battery.  .  .906  e 

Scaffolding,   Derricks,   etc 5  / 

Scrubber    210  b 

Separator,    Grease 327 

Separator,  Steam .  .  328,  338  e,  340  d-1 

Separator,  Water .108  d,  113  a 

Setting,  Boiler 120 

Setting,  Openings  in  Boiler 112 

Shaft,    Dynamo 619  i 

Shaft,  Internal-Combustion  Engine, 
531 

Shaft,   Steam-Engine 423  A 

Shell,    Boiler 115  c 

Sight-Feed  Lubricators, 

346  c,  423  g-1,  540  a-1 

Signal   Systems,  Electric 700  w 

Smoke  Breeching 300.26,  310 

Smoke  Stack 122,  300.27 

Softening  of   Feed  Water 320  r 

Sparkless  Operation,   Dynamos.  .  .613 

Special  Wiring 724 

Speed  Control  of  Electric  Pumps  722  r 
Speed  Control  of  Fans  and  Blowers, 

312  c 
Speed-Governing  Device  for  Boosters, 
902  m 
Speed    Regulation,    Internal-Com- 
bustion   Engines 516 

Speed  Variation,  Limits  of 517 

Spiral   Gear 454  b 

Stack  Plate 113  to 

Stacks    122 

Standard  Apparatus 2 

Starting  Boxes 820  6 

Starting  Equipment  for  Internal- 
Combustion    Engines 542 

Starting   Switches 827  e 

Stays,    Boiler 115/ 

Steam  Connections,   Exhaust 339 

Steam  Connections,  High  Pressure, 

338 

Steam   during   Construction 344 

Steamfitting    300-349 

Steam  Engines 400-424 

Steam    Engines,    Details    of    Con- 
struction   423 

Steam  Engines  for  Ammonia  Com- 
pressor   1002  a-1 

Steam  Engines,  Dynamo 620 


Steam  Gage 113  /,  300.32,  342  j, 

345  /,  j,  k,  1010  c-4 

Steam   Meter 300.21,   338/,   345 /i 

Steam    Outlets 108 

Steam   Piping 338,   339 

Steam    Pumps 300.14 

Steam   Pumps,    Reciprocating.  ...  .317 
Steam  Pumps,  Refrigerating  Plant, 

1017 

Steam  Pumps,  Turbine 319 

Steam.  Separators .  .  328,  338  e,  340  d-1 

Steam    Traps 301  o 

Stokers,    Mechanical 121 

Storage  and  Delivery 8 

Storage    Battery 19  5-,    900-909 

Storage   Battery  Connections .  . .  726  g 

Storage   Battery    Panel 827 

Storage  Battery,  Switchboard  Con- 
trol   of 811  b 

Stringers,  Storage-Battery. 906 

Studs,    Boiler 115^ 

Sub-Base,    Dynamo 619  h 

Sub-Contracts    10 

Sulphurous   Acid   Machine.  ...  .1002  c 

Superheaters    119 

Switchboard    800-827 

Switchboard,  Storage-Battery.  .  .903  d 

Switchboard    Wiring 726 

Switches   707  /,  708,  815, 

818,  826,  827,  903  d 
Tanks..  .300.16,  300.17,  300.18,  300.19 

Tanks,   Blow-off 321 

Tanks,    Cold-Storage 1003  c 

Tanks,    Hot-Water 323 

Tanks,  Ice  Making ..1001,   1006c 

Tanks,  Storage-Battery 904 

Telautograph 700  21 

Telephone  System,  Interior 718 

Temperature    Regulator 308 

Temperature    Rise,    Electric    Mo- 
tors  722  s-8,   723  ^, 

Temperature  Rise  in  Dynamos.  .  .609 

Tempering    Coils 305 

Terms   Used  and   Contract  Mean- 
ings  1 

Test    Connections 726  / 

Tests  at   Building 19 

Tests  at    Factory 18 

Tests  of  Boilers 118 

Tests  of   Dynamos 618 

Tests  of  Gas  Producers 210  j 

Tests  of  Incandescent  Lighting. . .  728 

Tests  of  Steam  Engines 421 

Tests  of  Wire 703  e 

Thermometers  210  i-4,  324  i,  340  i 

345  e,  909  a,  1010,  1013  ^-13 
Thermometers,  Alarm-Ringing, 

1010  a-7 

Thermometers,    Brine 1008  e 

Thermometers,  Hot- Water  Tank.323  g 
Thermometers,  Recording, 

311 7;t,  1010  a-6 

Thermostatic  Control 300.36 

Thermostatic  Control   of   Cold-Air 

Dampers 1013  6-3 

Thermostats    308  c-3,   308  / 


Three  Wire 


Three-Wire  Direct-Current  Dyna- 
mos  617 

Three-Wire   System 725  & 

Throttle    Valve 423  o 

Tie    Rods 113  s 

Time   Clocks 721 

Traps,   Steam 301  o 

Trenches    335 

Trench  Plates 334 

Triplex   Pumps 318 

Tube  Cleaners 113  m 

Tubes,   Boiler 115  6 

Tungsten  Lamps 728 

Turbines     450 

Turbines  and  Engines, 

Tests    of 19  6 

Turbine   Pumps 319 

Two-Wire  System 725  b 

Union   Labor 7 

Vacuum  Heating  System 300.37 

Vacuum  Pumps 317  /,  318  j,  722  j 

Valves   301 « 

Valves,   Ammonia    Gas 1009  d 

Valves,  Back  Pressure 325 

Valves,    Blow-off 113  h 

Valves,    Check 113  i 

Valves,  Feed 113  ? 

Valves,  Gas  Producer 210  / 

Valves,   Reducing 326 


Valves,  Relief, 

31Sw,  342/;,,  423  p,  542  d,  122  w 

Valves,  Safety 113  Z 

Valves,  Throttle    423  o 

Valves,    Water-Column 113  k 

Valves,    Compressor 1014  m 

Valves,    Internal-Combustion    En- 
gine  539 

Valves,    Pumps 317  p 

Valves,    Steam-Engine 423  k 

Valving  of  Ammonia-Gas  Piping, 

1009  d 
Valving  of  Cold- Water  Piping.  1007; 

Valving  of  Condenser 1015  d 

Valving  of  Cooler  Coils 1016  c-1 

Valving   of    Coolers 1016  e 

Valving  of  Exhaust  Connections. 339  b 
Valving  of  Fuel   Oil  Piping.  .544  6-2 
Valving   of   Main    Boiler    Connec- 
tions  338  6 

Valving  of  Refrigerating  Plant, 

1020  sr 

Ventilating  Equipment 300.13 

Voltage,  Storage  Battery 812 

Voltmeters    824,   827  h 

Voltmeters,   Indicating.  .  .815  6,   825  6 

Voltmeters,    Portable 909  6 

Voltmeters,  Recording...  .815  6,  825  6 
Voltmeter    Switches 815  / 


Wall    Switches 708 

Washer,    Air 311 

Watchman's  Clock 700  r,  721 

Water    Circulation,    Refrigerating 

Plant 1023 

Water   Column 113  e 

Water   Column  Valves 113  A- 

Water-Cooler,    Internal-Combus- 
tion   Engine 538 

Water   Meters 210  i-3,   330 

Waterproofing  of  Boiler  Setting.120  k 

Water    Softening 320  r 

Water-Tube    Boilers 100  c,   d 

Water  Weigher 300.20,  330 

Wattmeters    824,  827  i 

Wattmeters,   Indicating..  .815  c,   825  c 

Wattmeters,    Integrating 825-c 

Wattmeters,  Recording. .  .815  c,   825  c 

Wire    703 

Wiring,    Electric 700-733 

Wiring,  Private  Plant 726 

Wiring,    Special 724 

Wiring,   Temporary 733 

Wiring,  Tests  of 19  a 

Working  Pressure  of  Boilers 104 

Workmanship    6 

Worm    Gear 454  c 

Wrench  Board 300.31 

Wrenches    107  h,  1010  h 
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